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SKC3TON I. 

Inew-poration of Soeietie$. 

1. Ko shall be incorporated with the ^stitnte under the 

provieions of VlHie New Zealand Institute Act, 1867,** unless such 
■ooiety ehdl eemeist of not loss than twenty-five members, subscribing in 
me aggregate a sum of not less than fifty pounds sterling annually, for 
the pfomotion of art, soienes, or such other branch of knowledge for 
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whiob it iH asHociatml, to bo from tinio to timo certified to the satiafaotion 
of the Board of Governors of the Institute by the Chairman for the time 
beini; of tlie society. 

Any society incorporated ns aforesaid simll cease to be inoorpo> 
rated witfi the Institute in case the number of tiio luembors of the said 
sooioty shall at any time become less than tuenty-five, or the amount of 
money annually subseribed by such members shaU at any time bo less 
than M50, 

8. The by-laws of every society to be incorporated os aforesaid shall 
provide for the expenditure of not less than une-third of the annual 
revomio in or towards the formation or support of some looal public 
museum or library, or otherwise shall provide for the contribution of not 
loss than one-sixth of its said revenue towards tiie extension and main- 
tenance of the Museum and library of the New Zealand Institute. 

4. Any sooioty incorporated as aforesaid, which shall in any one 
year fail to expend the proportion of revenue affixed in manner provided 
by Kule 3 aforesaid, shall from thenceforth cease to bo incorporated with 
the Institute. 

5. All papers read before any society for the timo being incorporated 
with the Institute shall be deemed to be communications to the Insti- 
tute, and may then be published as Proceedings or Transactions of the 
Institute, subject to the following regulations of the Board of the Insti- 
tute regarding publications 

lief/ulatiofis r^ardifig Publicatioru. 

(a.) 'j'ho publications of the Institute shall consist of a current 
abstract of the proceedings of the societies for the time being 
incorporated with the InsUtiite, to be intituled Proceedings 
of the New Zealand Institute,'* and of tcansaotious, comprising 
papers read before the incorporated sooietios (subject, however, 
to selection as hereinafter mentioned), to bo intituled ** Trans- 
actions of the New Zealand Institute." 

(b.) The Institute sliall have power to reject any papers read before 
any of Uie incorporated societies. 

(c.) Papers so rejected will be returned to the sooioty in which they 
were read. 

(d.) A proportional contribution may be required from each society 
towards the cost of publishing the Prooeedings and Transac- 
tions of the Institute. 

(s.) Kach incorporated society will be entitled to receive a pnmor- 
tiMwl number of copies of the Prooeedings and Transaouons 
of the Institute, to be from time to time fixed by the Board oi 
Governors. 

(/.) Extra copies will be issued to any of the members of incorporated 
- societies at the cost-price of publication. 

6. All property aocumoiated by or with funds derived from inoor- 
porated societies, and placed in oharue of the Institute, shall be Vested 
in the Institute, and be used and applied at the dlsoretion of the J^rd 
oi Governors for public advantage, in like manner with any o^er of the 
property of the Institute. 

7. Subject to " The Now Zealand Institute Act, 1867," and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-lawe 
lor their own management, and shall oondoot.their own affairs. 

9. Upon application signed by the Ohaiman and countersigned by 
the Seorotary of any society, accompanied by the certifioate lequlrbu 
under Buie No. 1, a eertiffcate of incorporation will be granted under the 
seal of the Institute, and will remain in force as long as the Corngolag 
rules of tlie Institute are complied with bj the soeiel^. 
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Section II. 

For th4^ Management of tl%t Property of the Institute. 

9. All donations by societies, public departments, or private indi- 
viduals to the Museum of the Institute shall be acknowledged by a 
printed form of receipt, and shall be duly entered in the books of the 
Institute provided for that purpose, and shall then be dealt with as the 
Board of Governors may direct. 

10. Deposits of articles for the Museum may be accepted by the 
Institute, subject to a fortnight's notice of removal, to be given either by 
the owner of the articles or by the Manager of the Institute, and such 
deposits shall bo duly entered in a separate catalogue. 

11. Books relating to natural science may be deposited in the library 
of the Institute, subject to the following conditions 

(a.) Such Wks are not to bo withdrawn by the owner under six 
months* notice, if such notice shall be required by the Board 
of Governors. 

(6.) Anv funds especially expended on binding and preserving such 
deposited books at the request of the depositor shall be charged 
against the books, and must be refunded to the Institute before 
their withdrawal, always subject to special arrangements made 
with the Board of Governors at the time of deposit. 

' {c.) No books deposited in the library of the Institute shall be 
removed for temporary use except on the written authority 
or receipt of the owner, and then only for a period not exceea> 
ing seven days at any one time. 

12. All iK^ks in the librarv of the Institute shall be duly entered in 
a catalogne, which shall be accessible to the public. 

13. The public shall be admitted to the use of the Museum and 
library, subject to by-laws to bu framed by the Board. 

Rkotion III. 

The laboratory shall for the time being bo and remain under the 
exduiive management of the Manager of the Institute. 

SsenoR IV, 

(Or Date 28rx> BsprEttBER, 1870.) 

Honorary Members. 

Whereas the rules of the soeiatioa incorporated under the New 
Zealand Institute Act provide for the election of honorary members of 
such societies, but inasmuch as such honorary members would not 
thereby become members of the New Zealand Institute, and whereas it 
is exnediant to make provision for the election of hononvry members of 
the New Zealand Institute, it is hereby declared, — 

1. Each incorporated society may, in the month of November next, 

nominate for election, as honoran* members of the Now Zea« 
land Institute, three persons, and in the month of November 
in each succeeding year one person, not residing in the colony* 

2. The names, descriptions, and addrossos of persons so naminatod, 

together with the grounds on which thoir election as honorary 
members is recommended, shall be forthwith forwarded to the 
Manager of the New Zealand Institute, and shall by him be 
submitted to the Gbafvemorsit the next succeeding meeting. 

3. From the persons to nominated the Governors tOay select in the 

first year not more than nine, and in each suooeeding year not 
more than three, who shall from thenceforth be honorary 
msmbors of the Now Zealand Institute, provided that the 
total number of honorary members shall not exceed thirty. 
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LIST OF INCOBPORATEO SOf^IBTIKS. 


NAME OF SOCIETY. 1>ATK OF INCORPORATION. 

Wellington Philosophical Society - 10th June, 1868. 
A COKL AND Institute ... - 10th June, 1868. 
Philosophical Institute of (Iantehbuky 22rid Oct., 1868. 
Otago Institute ----- 18th Oct., 1869. 
Westland Institute . , . . 2l8t Dec., 1874. 

Hawke’s Bay pHiLOSOPHKwii Institute - 81st Mar., 1876, 
Southland Institute - - - - 21st July, 1880. 

Nelson Philosophical Society - - 20th Dec., 1883, 


OFFICERS OF INCORPORATED SOCII^TIRS, AND 
EXTRACTS FROM THE RULES. 


WELLINGTON PHIIjOSOPHIOAL SOCIETY. 
Offece-beaueub for 1896. — Prmdeni — W. T. L. Travers, 
F.L.S. ; Vice-presuientH — R. C. Hanling. Sii* James Hector. 
F.H.8. ; Council — Edward Tregoar, F.R.G.S,, Major^Goneral 
Schaw, C.B., R.E., Sir W. L. Buller, F.R.S,, H. Farquhar, 
W. M. Maskell, G. V. Hudson, F.E.S., Thomas Kirk. F.L.S. ; 
Secretary and Treaaurer^B, B. Gore ; Andit(fr — T. King. 


Extracts from the Rules of the Wrliiupton Phihsophicui Society. 

5. Every member Hball eontribuU^ annually iu the fuiulM nf tbe 
Society the sum of one guinea. 

0. The annual contribution nball iio due on the firMt day of January 
in each year. 

7. The sum of ten pouudK may be paid at any time as a composition 
for life of the ordinary annua) payment. 

14. The time and place of the general meetings of members of the 
Society slial) be flved by tbe Council, and duly annmtnoed by the 
Secretary. 

AUCKLAND, INSTITUTE. 

OivioB'BHABKKB FOR 1896. — Prende/tf—T). Petrie, M.A., 
F.L.S., Viee-preeidente — Prof etaor A. P. Thoniaft, P.L.S., 
I. M. Upton ; Council — G. Aiokin, J. Batger, W. Berry. Pro- 
feuor F. O. Brown. F.O.S.. C. Cooper. E. A. Maokechaa, 
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T. Peacock, J. A. Pond, F.C.S., Bev. A. G. Purchas, M.R.C.S. 
En«., T. H. Smith, J. Stewart, C.E. ; Trustees — E. A. Mac- 
kechnie, 8. P. Smith, F.R.G.8.. T. Peacock; Secretary and 
Curator — T. P. CheeBeman, F.L.S., F.Z.8. ; Auditor — W. 
Gortie. 


ExtraeU from the BtUm of thd Auckland Institute. 

1. An^ perRoii deatririg to become a member of the Tnfltitnte ttViall be 
proposed m writing by two members, and bo balloted for at the 

next meeting of the Council. 

4« Now members on election to pay one guinea ontranoe-fee, in addi* 
tion to the annual subscription of one guinea, the annual subscription 
being payable in advance on the first day of April for the then current 
year. * 

5. Members may at any time become life-members by one payment 
of ten pounds ten shillings, in lieu of future annual subsoriptions. 

10. Annual general meeting of the society on the third Monday of 
February in each year. Ordinary business meetings are called by the 
Oounoil from time to time. 


PHILOSOPHICAL INSTITUTE OF CANTERBUKy. 
Ofpiob-bbakbbb fok 1896.— Presid^fU — Professor Arthur 
Pendy, D.Sc. ; Vice-presidents — Dr. W. Thomas, Dr, W. P. 
Evaus; Hon. Secretary — E. Speight; Hon. IZV^a^nrcr— Captain 
F. W. Hatton, P.R.S. ; Council— 11 , B. Webb, R. M. Laing, 
S. Page, P. MarshalU F. C. Binns, and Dr. W. H. Syinea. 


Extracts from the Hides of the Philosophical Institute of Canterbury, 

8. Members of the Institute shall pay one guinea annually as a sub- 
soriptioit to the funds of the Institute, llie subscription shall be due on 
the let November in each year. 

The Institute may also admit associates, who shall contribute five 
^illtags annually to the funds of the Institute, and shall have all the 
prlvile^ of members, except that they shall not have the power to vote, 
or be entitled to the annual volume of the Transactions. 

9. Memben may compound fur all annual subsoriptions of the current 
and iutufe yeast by paying ten guineas. 

15. The ordinary meetings of the Institute shall bo held on the first 
Wediteidfiy in each month during the months of May to October, both 
inolttsive. 


OT^QfO INSTITUTE. 

Offioe^bbanem fob 1896. — President — A. Hamilton; 
Fi3e*jprgs«dh»nto^Q. M. Thomson, F.L.8., J. 8. Tennant, 
B.So, ; Mens SsdDslOfy Professor Parker, F.R.S. ; How. 
ZVaaswer^Jf. B. j)bn, M.A. ; Other Members of Council— 
f. T. M. Hoeken. FJ..8.. A. Bathgate, E. Mel- 

FvdfeMor jSdott. M.D., A. Wilaon, M.A.. J. McLeod: 
Mm. Braiit,, 11. A. 
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Extracts from Dis Constitution afid Buies of the Otago Institute, 

2. Any person deBiring to join the society inrvv he olootofl by ballot, 
on being proposed in writing at any mooting of the Coiincil or society by 
two memoecs, and on payment of the annual subscription of one guinea 
for the year then current. 

5. Members may at any time become life meniber^ by one payment 
of ten pounds and ten shillings in lieu of future annual subhcriptions. 

8, An annual general meeting of the mcnibcis of the society shall 
be hold in January in eatdi year, at which meeting not less than ten 
members must be present, otherwise the meeting sliall be adjourned by 
the members present from time to time until tlie requisite number of 
members is present. 

(5.) The session of the Otago Institute shall bo during the winter 
months, from May to October, both inclusive. 


WESTLAND INSITPUTE. 

Office-beauekk fok 1896, President — A. II. Kiuft; 
Vice^preside^it — 1). Macfaidane; IIov. Trea.sHror--T, O. \V. 
Croft; Cliesiiey, A. Mahan, D. Barron, H. L. 

Michel, J. Churches, A. E. Cresswell. W. L. Fowler, T. H. Gill, 
A. J. Morton, R. W. Wade, Dr. Macaiulrew, and Dr. Kendall. 


Extracts from the HuUs of tlie WesUand institute. 

H. The Insticiito shall consist (1) of life- memhors—i.i?., persons who 
have at any one time made a donation to tlic liiKliiute of ten pounds ten 
shillings or upwards, or porsons who, in reward of special services rtm* 
dered to the Institute, have been unanimously elected os such by the 
Committoo or at the general half-yearly meeting ; of members who 
pay two pounds two shillings each year ; (8) of members paying smaller 
sums, not less than ten shillings. 

5. The Institute shall hold a half- yearly mooting on the third Mon- 
day in the months of Dooomber and June. 


HAWKE'S BAY PHILOSOPHICAL INSTITUTE. 
Opfice-beabkrb fok 1896.— Prc4-/£/e«^-«Rov. W. Colenso, 
F.L.8., &c. ; Vice-president — T. C. Moore, M.D. ; 
Councils. W. Craig, H. Hill, B.A., F.G.8., T. Huinphrieg, 
J. S. Large, Dr. Miliie-Thomson, T. Whitelaw ; Hon, Secre- 
tary — W. Dinwiddie; Hon. Treasurer — G. White; Auditor--- 
J. Crerar. 


Extracts from Dve Buies of the Hawkers Bay Philosophical Institute. 

8 . The annual subscription for oaoh member shall be one guinea, 
payable in advance on the nrst day of January in every year. 

4. Members may at any time become life-members by one payment 
of ten pounds ten shillings in lieu of future annual subsoriptions. 

(4.) The aeseion of tho Hawke's Bay Philosophical Institute ahall 
be during the winter mouths from May to Octol>er, both inclusive ; and 
general meebinge ahall be held on the second Monday in each of those 
six months, at 8 p.m. 



Inecrporated Societies. 


xii 


SOUTHLAND INSTITUTE. 

Office-bkarkks. — Trusteen — Ven. Archdeacon Stocker, 
Bev. John Ferguson, Dr. James Galbraith. 


NELSON PHILOSOPHICAL SOCIETY. 
Offic»bkakeks for 1896. — — The Bishop of 

Nelson ; Vice-presidents — A. S. Atkinson, F.L.S., and Dr, 
W. J. Mackie ; Council— Dr, L. Boor, Messrs. E. Lukins, 
W. F. Worley, J. G. Bartell. and J. Holloway; Hon, Secretary 
— B. I. Kingsley ; Treasurer — Dr. J. Hudson ; Cv/rator — B. I. 
Kingsley ; Assistant Curator — E. Lukins. 


Extracts from the Rules of the Nelson Philosophical Society, 

4. Members shall be elected by ballot. 

G. The annual subscription shall be one guinea. 

7. The sum of ten guineas may be paid in oomposition of the annual 
subscription. 

16.‘ Meetings shall he held on tho second Monday in every month. 

28. The papers read before the Society shall be immediately delivered 
to tho Secretary. 
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I.— MISCELLANEOUS. 


Aut. I, — Tile Di&'placeinent of Species in New Zealand. 

By T. Ki«k, F.L.S. 

IPrcBidenUal Addreis to ilie Wellington Philosophical Svcietih 
3rd July, JbVS.] 

In the absence of civilisation, the indigenous fauna and flora 
of any country is liable to little or no change from external 
causes. Aerial and marine currents may occasionally bring 
spores or oven seeds of exotic plants ; more rarely, insects or 
birds iitay be introduced by gales of unusual violence ; migra- 
tory or aquatic birds may introduce the eggs of insects, or 
even molluscs, as well as seeds and fragments of terrestrial 
or lacustrine plants, which have become attached to their 
feathers; and certain terrestrial or duviatile molluscs may 
be introduced by drifted logs; but after a certain lime any 
increase in the number of species by agencies of tliis kind 
must become extremely rare, and can occur only at distant 
intervals^ It may therefore be concluded that in all proba- 
bility the constituents of the fauna and flora of this colony, 
with possibly the exception of the larger Hatite birds, wore 
in much the same condition when they were first seen by 
Cook and Vancouver as they had been for many previous 
centuries. But with the advent of civilisation vast and far- 
reaching changes speedily take place: axe and fii'e rapidly 
alter the face of the country ; portions •of the forest are felled, 
burnt off, oaatd replaced by gn^s — a change which of itself 
involves a multitude of other changes ; the unfelled portions 
of the forest are laid open to violent winds, so that the 
surface-rooting trees are blown over in large numbers, while 
the increasing dryneu of the atmosphere acts unfavourably 
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on the undergrowth, which is still further injured by the 
depredations of cattle ; gradually the plants less able to resist 
changed conditions disappear, and with them many insects, 
lizards, and birds, which are unable to obtain their usual food 
in the new environment. 

But the space occupied by the displaced plants is not 
long allowed to remain unoccupied. An army of encroacliing 
weeds speedily takes possession of the vacancy : thistles, star- 
thistles, docks, groundsels, brambles, briars, and a hundi^ 
other unattractive invaders make their appearance, and in- 
crease the severity of the struggle for the survivors of the 
indigenous flora. From sea- level to the highest points reached 
by the miner or shepherd, from the North Cape to the Ant- 
arctic Islands, their hosts press forward, ever seizing some 
new position, just as on a larger scale they have long since 
occupied the vicinity of the chief ports on the great Unes of 
ocean travel from Britain to the Cape of Good Hope, from 
Yokohama to Gape Horn, so that wherever the traveller 
lands from his floating home he finds himself surrounded by 
familiar plants which have in a greater or lesser degree amal- 
gamated with the vegetation of the country which they have 
invaded, and which to a large extent they will ultimately over- 
come. 

And, most unhappily, this invasion is not restricted to 
phanerogamic plants. Numbers of injurious fungi accom- 
pany their hosts. Bust, mildew, and bunt blight the hopes 
of the wheat-grower at the moment of fruition. The grazier 
tob often sees his pastures rendered useless by the ravages 
of smut and ergot ; while the cultivators of edible fruits and 
vegetables can point to special enemies of almost every kind 
of plant grown lor its value as an article of food. Nor is this 
all. Numbers of species, almost equally insidious in their de- 
velopment, are parasitic, not only on members of the indi- 
genous flora, but on the naturalised weeds themselves; so 
that the circle of infection is constantly widening, while the 
scientific knowledge and practical skill of the cultivator are 
taxed to the utmost limit. 

Further, the invading army of plants has brou^t in its 
train a still more dangerous host of animals ; and as in the 
vegetable kingdom the most injurious forms were found 
amongst the less highly organized kinds, so in the animal 
kingdom the invaders whose agency is most dreaded are 
members of the Invertebrata : the mussel scale, the flut^ 
scale, the black scale, and manv others, together with 
numerous species of plant-lice, will occur to you as belong- 
ing to lowly-developed forms of Insecta. Higher iu the 
scale, the Hessian fly, wire-worm, tumip-fly, and oth^ ; 
while numerous species of earth-worms, molluscs, hMs, 
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and even mammals, whether introduced purposoly or acci- 
dentally, affect alike both fauna and flora. 

Natukawsation, Dihplacbmbnt, etc. 

It may he advisable to remind you that a plant or animal 
is said to be naturalised in a new country when it has become 
so thoroughly established as to be able to perpetuate itself 
spontaneously. The term, however, must not be confused 
with acclimatised, which, as popularly used, conveys the 
erroneous idea that the organiisation to which it is applied 
has been specially adapted to its new environment by having 
passed through a series of changes. What is called ac- 
climatisation " is based on the simple fact that many plants 
and animals are able to flourish under conditions dilbriDg 
from those under which they were originally placed. 

Displacement, although usually attend^ by a diminution 
in the number of indiviauals, is sometimes accompanied by 
increase, as is the case with those insects which now obtain a 
large supply of food from introduced plants, and consequently 
exhibit a vast increase in numbers, lieplacement can only bo 
said to occur when the naturalised organism occupies the 
position of that wltich it has displaced; the displacement 
Leing approximately, although perhaps not actually, com- 
plete. On the other hand, complete displacement is not 
always followed by immediate replacement. The tuatara 
{Splienodon punctahm)^ tor instance, has been all but de* 
Btroyed on the mainland by the wild pig and the cat, but 
these cannot be said to have taken the place of the tuatara 
-^their agency has been wholly destructive. On the other 
liand; the place formerly occupied by the Maori rat in the 
North Island is now so fuU^ occupied by its old enemy the 
black rat as to afford a striking instance of complete replace* 
meat. It will be useful to bear these distinctions in mind 
when considering the inflaence exerted by introduced organ* 
isms on the flora and fauna of any country. 

It is not proposed to oonstder in detail the effects produced 
by naturalised organisms on the flora and fauna of the colony, 
but merely to draw attention to various cases, more or less of 
a typical character, and to state the general results so far as 
they have been ascertained. 

Ittv^teurata. 

Althott^ tbete is some probability that certain species of 
Xnfasoria(i ^tifj^» at4 possibly Hydrozoa have been intro- 
wced into the epiony, mere is no direct evidence to that 
offset; wblbs so iSttie is known respecting either native or 
ini^>dsi^ Sntpsoa^ ^yond the fact that several species have 
: Wide thbir appearance here as uninvited guests, that atten* 
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tion may at once be directed to the earth-wormfi, of which 
Boveral European species have become naturalised, and suc- 
ceeded in replacing indigenous forms in various localities in 
both Islands. When recently travelling in the uppej* portions 
of the valleys of the Bangitikei ami Turakina 1 found that in 
localities where a few years back native worms were plentiful 
the introduced Lumbricus terrestrU (L.) had spremi over large 
areas of grass- land to such an extent tliat it was impossible to 
find a single square foot of earth free from its castings, wlnlo 
in many places its burrows rendered the soil so spongy that 
it was dangerous to the passing horseman. As a iMile, native 
worms are most frequent in unploughed land ; a single plough- 
ing destroys largo numbers, and if the land is freqnenily 
ploughed the native kinds speedily disappear — a result in- 
variably accelerated by the advent of introduced species, which 
quickly effect a complete replacement. It is stated tliat a 
large worm which, in the Kaipara, frecjuently attained a length 
of over 20in., and was used as food by the Maoris, has not 
been seen of late years : I believe it has not been described. 

Amongst Arachnida the small introduced mite known as 
the red spider {Teiranychvs telarius) has increased enormously 
in some districts, and is found on native and introduced shmbs 
alike ; but my knowledge of the indigenous species of this 

B is not sufficient to enable me to state whether actual 
cement may lie observed or not. Many spiders of kinds 
usually found in or about dwelling-houses in ISurope have been 
accidentally introduced, but it is not cleat that they have 
succeeded in replacing indigenous species. 

When the limited area to which many of our indigenous 
insects are restricted is considered in connection with the 
wide area over which clearing operations have extended, it 
will be difficult to evade the conclusion that many species, 
and possibly entire genera, have become extinct, their places 
being now occupied by introduced species, although under 
different conditions; but this can ha^ly be considered true 
replacement, and, so far as known to me, no instance has been 
observed of an introduced insect having extirpated an indi- 
genous species, although not a few of the latter have become 
rare in districts whore they were fornmrly plentiful, and in all 
probability the food-supply of others has been reduce<l by the 
agency of the honey-bee. 

Amongst the indigenous insects which are now to be met 
with only m diminished numbers is the elephant beetle {Lasio- 
rhynchm barbicornis, Eabr.), which was formerly plentiful in 
the vicinity of Wellington, as in other districts, but is uow 
comparatively rare. Its high degree of specialisation invests 
it with excejptional interest, so that its diminution can only be 
witnessed with regret. 
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Anioiifiist introduced insects are numerous Coccidas, of 
which there are upwards of twenty species, many of them 
being highly injurious, the three most dangerous perhaps 
being the fluted scale {Icerya purchaei, Mask.), which affects 
many species of indigenous and cultivated trees and shrubs ; 
the mussel scale {Mytilaspis pomorum, Bouche), the great 
pest of the apple, but also found on nuinerous shrubs and 
trees, both introduced and indigenous ; and the black Scale 
(Lecanium Bern.), all of which are widely dispersed, and 
may be found intermixed with the indigenous DactyLopim 
glaums (Mask.), and other native forms, which have increased 
to a large extent owing to the large supply of introduced plants 
available for food, and possibly to the absence of enemies. In 
the case of the Daefylopius, at least, this increase is occasion- 
ally accompanied by a partial abandonment of the native 
plants on wmich it formerly subsisted. There does not appear 
to be any instance of the replacement of a native scale- 
insect by an introduced species. The number of naturalised 
aphidian insects is even larger than that of the Coccida) ; but, 
unlike the members of that group, they do not come into 
competition with indigenous species, as the family can 
scarcely be said to Ik; represented in the indigenous fauna, a 
single undescribt;d species of doubtful affinity being the only 
form observed at present ; it is small, apparently rare, and seems 
restrictcil in its choice of food to a purely herbaceous ground- 
sel {Erechtites prenanthoides, DC.). Tlie introduced kinds, 
however, have inc4*ea8ed to a vast extent, and in many in- 
stances infest different kinds of plants to those on which they 
usually live in Europe. Amongst the most troublesome are 
Aphis inuni (fb&autn), on the plum ; A. amygdali (Fonsc.), on 
the peach ; A.viali (Fabr.), chiefly on pome fruits; Siphom- 
phora fragariea (Koch), on the struwbeiTy ; and Schizotienra 
lanigera (Hans.), on j^me fruits: all of which are widely 
distributed ; while Phylloxera vastalrLr (Planch.) is only found 
in the north. 

Thrips appear to be in course of displacement by intro- 
duced species, but my knowledge of this group is insufficient 
to allow of details being given on this occasion. 

Few New Zealand residents of the present day can form 
any accuiiite idea of the injury and annoyance inflicted upon 
the early settlers by the native flesh-fly, which was formerly 
most abundant in all districts* A spade or other implement 
used by a man with greasy hands would speedily become 
. flly-blown. Newly-oooked fresh meat could scarcely be trans- 
ferred from the oamp-oven to the table before it was attacked. 
While blankets or Woollen garments wore speedily rendered 
useless when exposed. But this troublesome pest has prao- 
tically disappeared, having been displaced by the introduced 
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houso-fly (Mnsca doinestica, L.). The early settlers recognised 
the beneficial agency of the intruder, and carried it from the 
ports to the interior in paper cages. 

In many districts the common mosauito, the sand-fly, and 
the small native flea have disappeared under the beneficial 
results arising from drainage and other improvements of a 
similar character. 

Amongst indigenous insects which have increased to a 
large extent owing to the more copious supply of suitable food 
afiTorded by introduced plants, whether naturalised or culti- 
vated, three species of Coleoptera deserve special mention. 
The grass-grub (Odontria zeatandica, White) in the larval 
state is terribly destructive to the roots of grass, and has 
increased to a marvellous extent with the progress of sottle- 
inont. The grub takes the place occupied by the cockchafer 
{Melontha vulgaris^ Steph.) in Europe, but tho'perfect insect is 
less destructive, although occasionally injurious to fruit-trees. 
(In all probability 0. britnneum, J3roun, is equally dangerous.) 
A small beetle (Colaspis puncticollis, Broun), now occurs in 
vast numbers, the perfect insect feeding upon pome fruits, and 
doing much damage. The native borer {/Emma hirta, Fabr.) 
is another destructive insect unhappily now occurring in vast 
numbers. In its larval state it bores galleries in the trunk 
of Olearia solandri (Hook, f.), Cassinia retorta (A. Cunn.), and 
effects a comparatively small amount of injury; but when 
citrads or other fruit-trees are attacked the galleries are more 
numerous and more extensive. In some localities it has for- 
saken the Cassinia, &c., and eviuces a marked preference for 
the lemon, orange, and lime. 

Amongst introduced MoUusca must be enumerated the 
common snail (Ilelix aspersa, Muller), which, from its depre- 
dations in the garden and field, has become a pest throughout 
the colony. It is generally agreed that several of the smaller 
native Helicidao have becomo rare since this shell was first 
observed in Auckland, about 1868 ; but there is no direct evi- 
dence to show that their diminution has been caused by their 
larger and more robust congener, although in some cases their 
food-supply must have been diminished by its ravages. The 
common garden-slug {Leinax agrestis, L.) and the large brown 
slug (Arton horiensts, L.) are generally naturalised also, but 
are not nearly so destructive as the ffelix. Itimnaa stagnaUs 
(L.) is abundantly naturalised in the Avon at Christchurch, 
and may have some connection with the comparative infre- 
quency of the smaller native moUascs in that river. 

FiSHsa. 

There is no evidence to show that the few native fresh- 
water fishes* have suffered from the introduction of the Prussian 
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carp (Caramon vulgarian Nord.). the trout (Sa^wo fario, L.), 
or from other Iluviatile speciee ; but in some localities eels have 
increased largely from the increased food-supply afforded by the 
trout-fry. In other localities* especially in deep water* the 
trout have suffered severely from the attacks of the fly fungus 
{JSaproieynia ferox, KuU.)* but there is no evidence to show 
that native fishes have been attacked by the same scourge. 

AnrHiKiA AKD Bkftilia. 

Very few of the Amphibia and Beptilia have been intro- 
duced. A green frog from Australia {Hylapcronii) has become 
naturalised in many parts of the North Island, and shows a 
great liking for the young of the smaller native lizards, wliich, 
after considerable effort, are swallowed entire. It may be 
worth while to mention that some years ago 1 was shown 
several speciuiens of the water-newt (Triton cristatm, L.), said 
to have been found at the Bay of Islands. It would be 
interesting to learn by what agency it was introduced, and 
whether it still survives in that locality. 

Snakes have been introduced into several localities either 
by accident or design, but, so far, no species has become 
naturalised. 

The most serious loss amongst the indigenous Beptilia is 
the tuatara (Sphenodon pnneiatum, Gunth.), which has been 
sB but extirpated on the mainland, chiefly by the agency of 
the wild pi^, the cat, and probably the grey rat. It is still 
to be found in some quantity on several of the outlying islands. 
The gecko {Naultinua paeijiom) has of necessity decreased 
with the destruction of forests, although it is still to be found 
in diminished numbers as far south as the South Gape Island, 
which is, I believe^ the extreme southern limit of Beptilia. 
Several of the sni^ler species have become comparatively 
rare from the repeated bmnings of the tararnea and other 
surface vegetation, which afforoed shelter alike to the lizanls 
and the insects and MoQusca, forming their principal food. 

Bmns. 

Birds have suffered more severely than any other section 
of the fauna from the* ravages of introduced mammals, in 
addition to whidbi the burning of the surface vegetation has 
deprived msny species of iooi and shelter, while in other 
eases the. food-supply has been reduced by insects. Doubt- 
less s large pmiicnrtiiQn of the spemes that have suffered most 
severely are lorms that had lost much of their original vigour 
and were ^adually dying out ; yet it is most unfortunate that 
birds o! eieepSicmal interest as the kakapo and kiwi 
shoedd tnsve^^t^^ eiliiiction accelerated by the introduction 
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of such pests as the stoat, weasel, and ferret, which are 
annihilating the surviving i)ortion8 of one of the most remark- 
able collections of indigenous birds in the world. 

The kakapo {Strhigops iuibroptihts, Gray) has suffered so 
severely from introduced agencies that it is now on the verge 
of extinction in many districts where it was formerly found in 
comparatively large numbers. Its eggs, being merely laid in 
holes at the base of trees, have been attacked by rats, the 
young birds by wild cats, and the old birds by dogs, stoats, 
weasels, and by pigs. It still lingers in the centre of the 
North Island, and is found in larger quantity on some parts of 
the west coast of the South Island, but its extirpation through- 
out the colony at a near date seems absolutely certain. 

It is not in all cases an easy matter to determine whether 
a given species has suffered more extensively from competition 
with naturalised forms or from the direct changes in environ- 
ment effected by man himself. The destruction of the forest 
over wdde areas at once deprives many organisms of both 
shelter and food, as in the case of the kaka (Nestor ineridioiiaLU, 
Gml.), which was formerly abundant where it is now* rarely 
or never seen, a fact all the more to he regretted from its feed- 
ing largely upon insects. The kea (Nestor notabilis, Gould) has 
suffered but little from this cause, but numbers have been 
purposely destroyed on account of the ravages effected by 
them amongst sheep ; still, in the high mountain districts in- 
habited by this bird it cannot be considered either rare or local. 
The parrakeets (Platyccrcus novie-zealandm, Sparrm, and P, 
auricepSt Kuhl) occurred iii large flocks, and were very de- 
stnictive to the grain-crops of the early settlers ; but under 
the combined attacks of rats, wild cats, and especially of man, 
they have become comparatively rare and local. One of the 
most interesting birds in the colony, the huia (Heteralocha 
acutirostris, Gould), restricted to the Ruahine and Tararua 
Ranges and their offshoots, partly, without doubt, from the 
ravages of cats, but especially from the more merciless attacks 
of collectors, has become extremely rare. Formerly a pair or 
two could usually be found at the back of the Wainuiomata 
without any great difficultj?,but they seem to have disappear^ 
from that locality. The migratory birds, the long-tailed cuckoo 
(Eudynamis taitensis, Sparrm) and the bronse-winged cuckoo 
. (Chrysococcyx Imidm, Gml.), are becoming increasingly rare, 
but without any obvious cause, except possibly the decrease of 
Qenjgone flaviventris (Gray), in whose nest both parasites 
usually deposit their eggs. It is worth while to remark that 
both the cuckoos may occasionally be seen all through the 
winter seasons. The silver-eye (JZosterops lateralis, Lath.), 
although still to be seen in large numbers in nearly all parts 
of the colony, is less plentiful in many districts than formerly. 
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bat the balance of evidence seems to point to its having been 
introduced from Australia by natural agencies. 

The tui {Pr^eihemadcra nocm-zeaUiiulitSf Ginl.), the bell- 
bird {Aiithornis tnelanitra, Sparrin), and the stitch^bird (Pogo- 
mrnis cincta, Dubus) appear to have alike suffered from the 
diminution of their food-supply caused by the introduction of 
the honey-bee, while they have been incessantly attacked by 
cats ami rats ; the tui, however, shows the greatest power of 
resistance, as it is still to be found throughout the colony, 
although in greatly diminished numbers. The bell-bird, which 
formerly existed in largo numbers in both the North and South 
Islands, has become extremely rare and local in the North, 
although more plentiful in the South ; while the stitch-bird 
appears to have been driven to its last refuge in the Little 
Barrier Island, where it still forms the prey of the destructive 
collector. It has been suggested that one cause of the disap- 
pearance of the bell-bird from the North Island is the diminu- 
tion of its food-supply caused by the honey-bee, which is 

S lentiful in nearly all districts ; but this would render it 
ifflcult to account for its preserv'ation in the South Island, 
where bees are equally plentiful. It may possibly be found 
that the increase of bees has been injurious to certain indi- 
geuous insects, but at present there is no evidence to that 
effect. 

The little bush-v^'mi {Xenicus hiujipes, Gml.) is almost 
extirpated in localities where it w^as once plentiful, and the 
North Island robin (Petroka longipes, Less.) is rarely to be 
seen even in sparsely-settled districts ; while the little feni- 
bird iSphcrueacus pumiatus^ Quoy and Gaim) has become 
comparatively rare in numerous swamps ami reod-beds where 
it was once common. Tlu^ ground-lark {Anikiis noi(£-zca- 
landm, Gml.) maintains its ground in country districts, al- 
though it has become rare in the vicinity of towns, partly, 
perhaps, from its being attacked by cats and rats, or by 
boys still more merciless. Bo also the familiar forest-bird the 
fantail {Bhipidura flabellifera, Gml.), although its numbers 
have been greatly reduced in nearly all localities. All, or 
nearly all, ttie small native birds suffer alike from the attacks 
of rats and wild cats. The saddle-back {Creadion cammula^ 
tne, Gml.) has become very rare throughout the limited por- 
tion of the North Island to which it was naturally restricted, 
and is now in danger of extermination on the liittle Barrier 
Island^ where it was formerly plentiful. It is almost super- 
fluous to mention the increasing scarcity of the beautiful 
native pigeon (Oarpcjphaga ivonm-zealandiae^ Gml.), Notwith- 
standing its former abundance throughout the colony, there is 
soar^ly a flsngle district in which it is to be found in large 
numbers at the present time. Although it has not escaped 
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the ravages of rats and wild cats, the injury cflccted by these 
agencies is but trivial when compared with the destiniction 
wrought bv settlers, who have shot it during all seasons, on 
account of its value for food. The native quail {Coturnis 
novm-zcalandia, Quoy and Gaim.)» once common over large 
portions of the colony, is practically extinct ; so far as I am 
aware, not a single specimen has been seen for some years 
past, although it is believed to survive in the district between 
Lake Wakatipu and the Cosmos Peaks. Birds of this class 
suffer perhaps from the progress of settlement more severely 
than any otnors ; their foo<l is diminished, and numbers are 
destroyed by the surface-burnings so frequent in the early 
stages of a pastoral district, vrhile they are attacked by birds 
of prey, cats, rats, and dogs whenever they venture into the 
open, and their eggs are destroyed by the woka. 

The great diminution in the numbers of the northern and 
southern wekas (Ocydroimis earii, Gray, and 0. australis, 
Sparrm) affords strong testimony to the intensity of the 
struggle for existence. Both formerly ocemred in great abund- 
ance, both are hardy birds, and both are extretnely wary ; but 
under the changed conditions produced by the introduction of 
the sheep and rabbit the wekas have greatly diminished in 
numbers, and are now but seldom seen near settlements. The 
southern weka is more plentiful in mountain districts than 
the northern, but it has become more wary. Although both 
suffered to some extent from the attacks of rats, wild cats, and 
dogs, no appreciable diminution was observed until tlio intro- 
duction of stoats and ferrets, against which they are clearly 
unable to contend. The striped rail {Eallus yh%lip])ensis, L.) 
does not seem to have diminished so largely as might have 
been expected, but owing to the excessively shy habits of this 
bird it is not easy to form an opinion. Hutton's rail {Oabalus 
^nodestus, Hutt.), of the Chatham Islands, one of the most 
remarkable, as it is one of the rarest, of ocydromine birds, is 
on the verge of extinction, if it be not already extinct. It has 
only been found on the Islet of Mangare, which, according lo 
a valued correspondent, is now under settlement, the first 
act of the settler having inien to capture all the specimens of 
the Cabalns that be could find, in order to realise their market- 
value. It is a lamentable oversight that this small islet, the 
value of which could have been but trivial, was not purchas^ 
long ago in order to insure the preservation of this singularly 
interesting bird. 

1 /n 1- -V 1 rw V « . 




a time to inoreaee with the prowess of settlement rather 
to diminieh, but of late yeare toere has been a majrkad dinu> 
nation of its numbers, which may possibly be traced to the 
destruction of its eggs by the ubiquitous rat. 
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The small snipe {CMUnago pusilla, Buller) has become 
axtemely rare in the few habitats where it has been observed, 
in all probability from its eggs having been destroyed by rats. 
Mr. James Baker informed me that in the early days of Auck* 
land be had observed from twelve to twenty together on the 
shores of the Hauraki Gulf, but 1 believe it has not been 
observed in that locality since 1868. 

The white heron {Ardea alba^ L.) has long been known 
to be extremely rare in the colony, but of late years it has 
almost disappeared, chiefly, it may be, from the rapacity of 
collectors, although it has doubtless suffered from the at- 
tacks of the large hawk, and from rats, <fec. The blue heron 
(^rdf^a sacra, Gml.) appears to have suffered but little in 
comparison with its white relative, as there are but few 
suitable places on our coasts where one or two pairs may 
not be seen by a patient watcher. Of late years extensive 
inroads have been made amongst the Anatidaa, all of which 
are greatly diminished in nuinlers. About fifteen years ago 
the paradise-duck {Casarca variegata, Gml.) was very com- 
mon on tlie east coast of the W^elliugton l)istrict, between 
Cape PalHser and Castlepoint, but* at the present time the 
traveller may ride the entire distance without seeing a speci- 
men. llie eggs and young birds have suffered from the at- 
tacks of rats and wild cats, while stoats and weasels are said 
to have disposed of the adults, and numbers have been shot 
for mere sport. The same diminution of numbers lias been 
observed in the South Island, whore it was always more 
plentiful than in the North. The brown duck (Ana« 
chloroHs, Gray)* the grey duck {A, suvercUiosa, 0ml.) the 
little teal (Q^quedtUa gibberifrons, Muller), and the black 
teal {Fuligiila novm^zealandim, GrnL), have been specially 
sought by the sportsman, with the result tiiat where la]*ge 
numbers were formerly seen only a comparatively few indi- 
viduals cau be found to-day. They have also suffered severely 
from the depredations of rats. 

Speaking generally, the oceanic birds that breed on the 
coasts of New Zealand appear to have suffered but little 
from introduced enemies, their breeding-places being usually 
out of reach of rats or wild cats. Captain Fairchild, of the 
Qovemnient steamer ** Hinemoa,'’ is of opinion that the al- 
batros and its allies are less numerous on the Auckland and 
Campbell Islands than formerly, but the diminution can only 
have been caused by the ravages of the collector. The feet 
of the larger kinds $ure in demand for tobacco-pouches, and 
tile heed is mounted for ornamental parposes, Some years 
ag^ the late Mr. Charles Traill intonned me that large 
nnmbme had been killed on the Antarctic Islands for the 
sske of the wing-bones, which were in demand for pipe- 
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steins. But nearly all the Procellarid®, the Laridie, and 
the PelicanidaB are still to be found in vast numbers. In 
1891 I visited the Snares, and was filled with amazement 
at the number of petrels that made their appearance on 
the approach of evening. From the surface of the sea to 
the greatest height at which it was possible to distinguish 
them they were to bo seen in myriads, and gave me such 
an idea of their vast numbers as 1 had never before been 
able to realise ; while their rapid but graceful evolutions were 
a never-ending source of pleasure. The scene reminded one 
of the countless vistas of stars opened to the eye of the ob- 
server through a good telescope, or, perhaps blotter still, of 
the over advancing and receding hosts of bacteria to be 
seen in infusions under a high power of the microscope. 
The vast assemblage of penguins to be seen on the Bounty 
Islands did not impress me with nearly such overwhelming 
ideas of the nuinhers of marine birds as that memorable 
aerial scene at the Snares. 

The common shag (Phalacrocorax varim, Gml.), which 
was formerly frequent on the banks of fresh-water, and more 
rarely of tidal, rivers, has certainly diminished of late years, 
although there is no danger of its immediate extinction ; but, 
on the whole, there seems very little, if any, diminution in the 
numbers of the marine cormorants. 

Passing from the sea-birds to the Apterygido?, a widely 
different state of affairs is found to prevail. Apteryx vumteUi 
(Bartl.) of the North Island is in much the same position as 
A, amiralis (Shaw) and A. oweni (Gould) of the South Island 
(but also found sparingly in the North). All alike are extinct, 
or nearly extinct, over large districts in which they were 
formerly so plcntihil that explorers and surveyors calculated 
on their furnishing a considerable portion of the food-supply ; 
but this is now entirely out of the question, and every year 
brings the date of their complete extinction appreciably closer. 
Their supply of food is indirectly reduced by the rabbits, 
which in some cases have invaded their haunts ; their eggs 
are destroyed by wekas and rats; and the adult birds are 
killed wholesale by stoats, weasels, wild cats, and ocoasionaily 
by dogs which have escaped from domestication. The com- 
plete extiTiction of these interesting birds by agencies now in 
operation will not extend over a lengthened period. 

It is not easy to determine the effects produced by intro- 
duced birds upon the indigenous birds of the colony, nor in all 
cases to trace the lines along which their influence has been 
exerted ; but it is advisable to make brief mention of the kinds 
that have become most extensively naturalised. The Obinese 
pheasant (Phasianus torquatm, Gml.) is abundant in many 
districts, and by its superior vigour has almost completely 
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absorbed the common plmasant (P. colchicus, L.), which was 
introduced at an earlier date, and has added considerably to 
the food-supply of the colony, but, except possibly by diininish- 
iug the food of certain indigenous spocies, does not appear to 
have exercised any injurious influence. The partridge {Perdix 
cinerea, Bliss.), the 'rasmanian quail (Cotarnix australis, 
Lath.), and the Australian quail (C. pcctoralis, Gould), al- 
though liberated in large numbers, have not become generally 
naturalised, chiefly owing to the ravages of rats and wild cats. 
The beautiful (Californian quail (Ortyx californica, Stoph.) has 
become plentiful, especially in thinly-wooded districts. The 
white swan (Cy^nus oior, Gnil.) has been liberated in several 
localities, and increased rapidly until the rats and Maoris 
discovered that its eggs and young birtls were good for food, 
when a speedy diminution took place, so that at present its 
numbers are but small. The black swan (C, airatus, liath.) 
is abundantly naturalised in many localities from the North 
(vape to Canterbury, and sometimes occurs in tliousands, as in 
the great lagoon at the entrance to the Opawa Kiver, where it 
seems to have displaced PoridiyrUi mdanotns. Its simul- 
taneous appearance in so many localities between IHG5 and 
1868 proves that it must have been a spontaneous immigrant, 
and that its naturalisation is not due in any large degree to its 
liaving been introduc.e(l by man. 

The self-assertive sparrow (Passer doviesticm, L.) is per- 
haps more abundantly naturalised from the North Cape to 
Stewart Island than any other bird, and, although it steals 
tlie grain of the farmer and the fruit of the orebardist without 
scruple, makes some return by the destruction of hosts of the 
cultivator's enemies, especially during the breeding season ; 
but, occurring in such vast tiuinliers, it must have trenched 
upon the food-supply of the smaller indigenous birds, in which 
it has been assisted by the yellowhammer (Emberiza citrinellu, 
L.), the skylark (Alauda atvemis, L.), the hedge-sparrow 
yLooenior modularius, L.l, the grey linnet (Frimjilla cannaicna, 
li.)i the green linnet (i^. chloru, L.). the chaffinch (F, cmlebs, 
L.), the goldfinch (F. carduelis, L.), and especially by the 
starling (Stemua vuUjans^ L.), which occurs in immense 
flocks in nearly all districts* The Australian inainah {My- 
isantka garrula, Vig. ot HorB.)» with the thrush {Tnrdas 
mus^fuf, L.) and the blackbird (T. nterula, L.), in all pro- 
babilitv have been less injurious. I am not aware of any 
other birds that have become so generally naturaiisfMl as to 
require mention here. 

MABCHAIiU, 

The indigenous terrestrial mammals are restricted to two 
S]peciea of bato«— the long-eared bat (Mystaoina tuberculata. 
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Gray) and the short-eared bat {Chalifiolobus worn, Gray), 
which, although often local, are occasionally seen in con- 
siderable numbers. Both are less frequent than formerly, 
owing to the destruction of large areas of forest, and pos- 
sibly to their food having been diminished by naturalised 
birds. The so-called Maori rat {Mus maorhnnt Hutton), 
and the Maori dog, long since extinct, were introduced by 
the Maoris, and used for food. For a long time the Maori 
rat was supposed to have been extirpated by the black 
rat (Mus rattus, L.), which is especially plentiful in certain 
parts of the North Island, and the grey rat {Miia dccmnanust 
L.), which is established throughout the colony. The Maori 
rat is, however, still to be found on several islets in the North, 
and appears to be not uncommon in the northern parts of the 
South Island. The ravages of the grey rat upon native birds 
have been repeatedly mentioned, but its partiality for the 
freshwater bivalve Unio aucklandicns is not so w»eil known. 
In tributaries of the Waikato, where this mollusc is abundant, 
small heaps of its shells may be seen on the banks with the 
front margins bitten through by the rodent, which, after 
extracting the animal, hi^s left the empty shell as a mute 
witness to his voracity. The mouse (Mus viusculus, L.) is to 
be found everywhere, and, when occurring in great abund- 
ance, often causes the grey rat to abandon the field. In 
country districts it feeds upon the seeds of sheep-sorrel, wire- 
weed, and other prostrate plants during the winter season. 
The injuries effected by the wild cat are too well known to 
need further mention, and the same may be said of the dog 
escaped from domestication. 

The domesticated ox and the horse can scarcely be said to 
have exercised any directly deleterious effects on the native 
fauna, except, perhaps, upon the earthworm ; but the sheep, 
by devouring the food of other animals, has been only loss 
injurious than the rabbit, and, like that unwelcome intruder, 
ranges from sea-level to the limits of perpetual snow. At 
present no serious damage has been sustained from the hare. 
The wild pig, however, has been a terrible enemy to young 
birds, and, in a few localities, the goat has assisted, by d? 
stroying the shrubs which formed their shelter. 

In addition to the widespread destruction caused by 
bringing fern- and forest-land under cultivation, the indigenous 
fauna has suffered severely from naturalised worms, insects, 
birds, and mammals-- partly through the diminution of the 
food-supply caused by the invaders; from their superior 
vigour ; often from their predaceous habits ; and from thrir 
rapid increase, which in many cases has enabled them to 
crowd the native species off the field. With the exception of 
the sheep, rabbit, cat, and especially of the stoat, feriet, and 
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Mreasel, the greater portion of the injury hae been effected by 
animals which have been introduced through inadvertence or 
accident. 


NatukaIi Beplackment amongst Plants. 

Before considering the injuries sustained by the flora from 
the numerous naturalised plants, it seems desirable to de- 
scribe a kind of natural replacement which may be observed to 
a greater or less extent in nearly all forest districts. On 
forest or scrub iNsiug felled and burnt off, unless grass-seed is 
sown immediately, certain species of fungi or of mosses make 
their appearance, Fmaria cottnivem (Hampe), l>eiiig perha{^ 
the most frecjuont ; next, the bracken ; more rarely, (Jrlciclmnia 
eircinata (8w.). The latter, however, is soon overpowered by 
the former, and the entire area is quickly covered with a 
luxuriant growth of ** aruhe,’* thus affording a suggestion as to 
the way in which the wide fern-clad “ pakihis ” were origi- 
nally formed and the timber replaced by fern. But a more 
striking form of replacement is often to be witnessed : a dense 
growth of the inakomako {Arisioielia raeemosa, Hook, f.) 
takes the place of the pines and broad-leaved trees which have 
fallen under the axe. Not infrequently the makomako forms 
a kind of coppice, the dense growth killing off most of tlie 
brandies, so that the plants form long, straight rods; the 
stronger individuals, outgrowing the others, dovelope branches, 
and, being thus enabled to assimilate a larger amount of 
nutritive matter, become more robust, and, gaining complete 
mastery, prevent the weaker from obtaining their fair por- 
tion of air and light, so that at length they die out, 
leaving the more vigorons specimens to form a mako- 
mako grove ; these repeat the process amongst them- 
selves, the weakest continually going to the wall, until the 
undergrowth becomes more or less open, when various shrubs 
and trees make their appearance, aod a new piece of mixed 
forest replaces the inakomako, which has become compara- 
tively rare. In many parts of the . Kaipara the first tree 
io make its wpearance after a clearing has l>eon formed is 
the fuchsia (F* exoaHioaia, L. f.), which often occurs in vast 
abundance, to the etclueion of almost all other plants; it 
grows less rapdiy, however, than the makomako, and is 
more speedily interspersed with other shrubs and trees. 
Another plant which often makes its appearance in large 

J nantities after clearing ts tlie poroporO (Solanim avicularc, 
brst), which Si less permanent than either of the preceding. 
In 16^ owing to the Maoris having fired upon our troops 
alonn the line of the Great South Boad, between Drury and 
the /WalkatOi on each side of the road was 

ieiled for a width m smut S chains and burnt off, when a 
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remarkably strong growth of pojoi^oro 8i)rang up, ami for 
many miles both sides of the road were bordered with this 
plant, which in its turn afforded temporary shelter for many 
shrubs and young trees, amongst which the totara was 
remarkably frequent. On the vrcst coast of the South Island, 
much of the lowland forest wdien burnt off* is teniporarily 
replaced by a robust growth of a large native groundsel 
(Erechtiicsprenaiithouies, DC.), which often attains the height 
of 5ft., most uf it, however, disappearing before the close of the 
third year, when its place is taken by fern or, more rarely, by 
shrubs and trees. When the road from Nelson to the Duller 
was formed through the Hope Valley, about 1870, the burnt 
area on eacli side of tlie roaddine was thickly dotted with the 
rare pine, Podocarjms acntifolius (T. Kirk), although very few 
specimens of the plant were to be seen in the irnnu’diute 
vicinity. It is, however, aln*ady ovtirgrowu by larger trees to 
a considerable extent, and affords an instance of a phenomenon 
often observed by foresters in Europe, where certain plants, as 
Pyrola minor (L.) and P, roiiindijolia (L.), make their appear- 
ance in forests which have recently been thinned, and, after 
increasing for three or four years, gradually die out, to reappear 
after the next periodical thinning. Much, however, has yet 
to be learned with regard to phenomena of this kind in New 
Zealand. 


Dehtuuctiok of Kauki Fouests. 

It is now proposed to trace the piincipal lines along w hich 
injury has been done to the flora, and at the outset to glance 
at the agency of man. So far as the necessary results of clear- 
ing land for cultivation are concerned, they are sufficiently 
obvious, and have already been mentioned. But they are 
greatly aggravated and intensified when attention is attracted 
to the economic value of certain timbers, and the forest is 
felled at the demand of commerce.: the giant katiris, wdiose 
branches were waving high in the air long before the civilisa- 
tion of the West was called into existence, ore thrown down, 
and these grand trees, the growth of many centuries, are in a 
brief space made available for the thousand requiremonls of 
every-day life. But before this has been done rolling-roads have 
been formed, or tramways laid, involving the destruction of a 
vast amount of arboreal growth, of elegant flowering shrubs, 
of fragrant orchids, of delicate herbaceous plants, and of 
charming ferns, which never again can beautify that scene ; 
for directly the last log has been removed the intelligent bush- 
man, with a recklessness which would be reprobated by a 
savage, applies a match to the dead branches, for the mere 
pleasure of seeing the blaze, and not only destroys thousands 
of promising young trees, but effectually prevents all possibility 
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of renowal, since the surface-soil, being charged with resin, 
becomes so intensely heated that all fallen seeds are destroyed, 
and the site of the forest becomes a desolation, which, after a 
short interval, is partially covered with an unattractive weedy 
growth, the seeds of which have been introduced in the wool 
or hair of animals, or the wings of birds, or blown by aerial 
currents, after a time to be slightly relieved by patches of 
bush-law ver {Uuhns austraiu, Forst.) or other uninviting 
plants. Inhere is probably no greater scene of desolation in the 
colony than the sites of the largo kauri forests in the Kaipara 
district and on the Cape Colville peninsula. In cases like this 
the direct and intentional agency of man compresses into a 
brief space a far greater amount of destruction than would be 
effected by natural agencies during many centuries. 

iNJUItY CAUSED BY CaTTLK. 

Whenever cattle gain access to the forest they browse upon 
the young shoots, while they consolidate the soil, thus pre- 
venting the germination of seeds and consequent renewal; this 
renders the atmosphere dry, and eventually leads to the de- 
Struotion of the older trees, although no actual clearing may 
have been made by man. 

Next to man, however, the chief agents in this destructive 
work are the sheep and the rabbits. Some districts are eaten 
almost bare by these close feeders, little being left except the 
tough bases of the siiver-tussock (Poa cm 2 nto 8 a, Forst.) and 
the wir}’, ligneous stems of Muklenbtckia and similar plants; 
even the woolly leaves of some species of Celmisia are often 
closely cropped, the result being that the more delicate plants 
are all but extirpated over lai*ge areas. In a few localities 
goats have been, equally destructive. I have been informed 
that the tainui {Ptmculerns apetala, Vahl.) has been com- 
pletely destroyed at Kawhia, where it was formerly abundant, 
and is now restricted to the south head of the Mokau Biver 
and the Chatham Islands. 

iNjruBY CAvmr} BY Bats. 

Borne plants formerly plentiful have been to a large extent 
destroyed by the pig and the rat^ (Ifus rattus, L., and Jlf. 
deeumamm, Ii.)« as the curions orchid {Oastrodia ounninghamii, 
Book. t)f the tubers of which are higldy nutritious. This 
plant^has become very rare in districts where the black rat is 
pUntifal. On one oooasion, in 1874, 1 found throe remarkably 
fine specimens, i{uite 3ft» in height, with tubers 6m. or Tin. in 
lopgth, and idaei^ them in wfai^ seemed a safe place in a hut 
at Omaha, daring the hi^t they were carried ott by the 
indents. Both thej^kig and the grey rat feed upon the fleshy 

s 
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Injury caused my Insects. 

A small native beetle, wliich I have not been able to 
identify, has greatly reduced many species of Celmhia and 
other Compositffi by depositing its eggs on the disc florets, 
where they quickly enter the larval state, and destroy the 
carpel before it reaches maturity. The great increase of this 
insect during recent years is doubtless caused by the frequent 
burning of the surface vegetation, and consequent destruction 
of the lizards and predatory insects which kept the beetle 
in check. Several species of Diptera which are equally 
destructive doubtless owe their rapid increase? of late years to 
the same cause. 

Displacement by Introduced Plants. 

In many instances a comparatively few species of natural- 
ised plants have taken possession of sea-beaches, completely 
displacing the original vegetation by their more vigorous 
growth and their vast numbers — simply crowding it out by 
depriving it of air and light, and to a large extent absorbing 
its nourishment. This may be seen, for instance, south of 
the Township of Kaikoura, where a broad stretch of land at 
the water-margin is wholly given up to such weedy plants as 
the common brome-gt'ass {[hwiius sterilia, L.), docks (liumex 
ohtudfolius, L., li. crispus, L., &c.), fleabane {Erigeron cam- 
densist L.), catch-fly {Silene atiglica, L.), Yorkshire-fog (Holcaa 
lamtm, L.), and others, perchance intermixed with one or 
two native plants of similar habit. Here the displacement is 
almost complete, the original littoral vegetation having been 
driven to a few peculiarly favoured spots, where it maintains a 
somewhat precarious existence. 

The displacement of the New Zealand flax {rhomiium 
tenax, Forst.), the coarse sedge known as toe-toe-whatu* 
manu {Cyperus ustulatua, A. Bich.), and the common fern 
^Pteris eaculenta, Forst.), by European grasses and clovers 
is so striking that it has arrested the attention of the na- 
tives; and, indeed, it is calculated to attract the notice of 
even a casual observer, for the indigenous species mentioned 
are so robust that the mere idea of their being overcome in 
the struggle for existence by such plants as clovers and grasses 
seems almost absurd : but the fact remains. Seeds of rye- 
grass, meadow-grass, white or red clover, &c., germinate by 
the side of the coarse-growing toitoi, and gradually abstract 
the moisture which it has been enjoying undisturbed; the 
growth of the sedge becomes less vigorous, while that of the 
interlopers is more robust. The result would not be in doubt 
were the plants now left undisturbed, but an overpowering 
force comes to the help of the invaders — the rich grass attracts 



T. KiRK« — Displacement of Species in New Zealand* 19 

cattle and horses to graise upon it ; this increases the vigour of 
the grass, wliile the native plants have to contend against the 
consolidation of the soil caused by the trampling of heavy 
stock ; this fiirtlier invigorates the interlopers, and enables them 
to continually extend their area by giving off new shoots from 
the base, and occasionally by producing seed. As their growth 
increases the vigour of the toitoi perceptibly diminishes, and 
its ultimate extinction is certain, although the process may 
occupy several years. The occasional replacement of manuka 
{Lepto8j>€nnmn scoparium, Forst.) and other shrubs by grasses 
is still more striking. Hit George Grey drew my attention to 
this fact on iny first visit to the Kawau, in 1864, where the 
naturalised Sporoholus iiulims (U. Br.) was spreading amongst 
manuka from 5ft. to 8ft. in height, forming a sward which, 
notwithstanding the coarse character of the herbage, was 
closely cropped by. stock, to the benefit of the grass and 
injury of the shnib. But even this is less surprising than an 
instance of a similar kind at the Bay of Islands, where 
a delicate and slender naturalised love -grass (Eragrostis 
brownii, Nees) is exerting the same influence on a large 
scale. Introduced grasses exhibit similar action upon many 
native grasses in all parts of the colony and at all elevations. 
In the Upper Waimokariri, Triodia exu/ua fT. Kirk) often 
forms a compact and extensive sward, which is usually able 
to resist aggression on the part of its indigenous allies, but if 
a single grain of rye-grass (Lolium peremxe, L.) or meadow- 
grass (Poa pratemist L.^ falls amongst it and germinates, the 
continuity of the svrard is speedily interrupted and a process 
of disintegration sets in which ultimately destroys the whole, 
or reduces it to small tufts or patches. The same result is 
often exhibited at the expense of more robust plants. The 

S adoal replacement of the Spaniard (Aciphylla colensoU 
ook. {.) by self-sown pasturage-plants is most remarkable. 
It seems next to impossible that the large rigid bayonet-like 
leaf-segments which surround the base of the flower-stem in 
this strange plant should be injured by a growth of soft 
herbs, however compact : yet, so it is : dense masses of the 
Spaniard actusdly impenetrable to stock of any kind are de- 
stroyed by this simple agency. When once its vigour is 
reduced the ultimate destruction of the Spaniard is simply a 
matter of time. The common spear-grass (4. sgtiarrosa, 
Fprst.) is often displaced in the same way. 

AiuXiaAXATioi^ OF Native and Inthoduced Plants. 

But there is another aspect to the case ; for, however 
xemadrable it majf seem after the statements that have just 
been mode, certain slender .native grasses, of great value on 
Aoeouht of their nutritive qualities, are able to resist the 
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invaders, and ultimately become amalgamated with them, to 
the great benefit of the stock-grower. Microlana stipoides 
(B. Br.) and Danthonia pilosa (R. Br.) are fair examples of 
this group. 

Replackmknt by ErACuros. 

One of the most interesting instances of replacement that 
has been observed up to this time is now in progress on the 
Te Koraka flats, between Papatoitoi and Drury, in the Auck- 
land District. These flats for many miles are clothed with a 
dense, but not always luxuriant, growth of manuka, manuka- 
raunui {Leptospennum ericoides, A. Rich., Dracophyllum ur- 
villecmvm, A. Rich.), mingimingi (Cyathodcs acerosa, R. Br.), 
dso., the manuka )>eing the prevailing plant. Rather more 
than forty years ago the late Dr. Sinclair and General Bolton 
discovered the beautiful Upacris purpurasccns (R. Br.), a native 
of New South Wales, in this locality, when it was rightly con- 
sidered by Sir Joseph Hooker to have been introduced. Fifteen 
years elapsed before it was seen by other botanists, when it 
was found in several places on the flats, presenting the aspect 
of a truly indigenous plant, and attaining the height of from 
2ft. to 6ft. or more. From the great quantity in which it was 
found I was erroneously led to consider it indigenous, and 
this conclusion has been generally accepted. IMore recently 
it has been observed in localities fully twenty miles distant. 
In 1875 three plants of another species (£. viicrophylia, R, Br.) 
were discovered by A. T. UrquhaH, Esq., in the same district. 
This species is also a native of New South Wales, but has a 
wider range, extending to Queensland, Victoria, and Tas- 
mania. In three years the plant increased to such an extent 
that it formed * ** a dense mass 60 yards in circumference, 
the intermediate vegetation — Leptospemmn, Pomaderris^ and 
Pteris — being almost completely destroyed. "j In 1887 I had 
the pleasure of visiting the habitat under the guidance of 
Mr. llrquhart, and found that not only had the area occupied 
by the plant been greatly extended, but that colonies had 
b^n fonned at a greater or less distance from the original 
centre, and would in their turn form new centres of distribu- 
tion. Mr. Urquhart also pointed out a very old specimen of 
another species, E. 2 >^^helta (Cav.), also a native of New South 
Wales : tms was surrounded by numbers of young plants, which 
were producing perfect seed, and increasing at a rapid rate. My 
friend informed me that he had discovered a colony of this 
species at some distance from the parent plant, but, unfortu- 

* Fl« N.2., vol. ii., pp. 821 and 834, 

t Triuis. K.Z. Inst., voh ii. (1868), p. 107. 

t Trans. N.Z. Inst, tol. xviit. (1861), p. 864, 
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DAtely, I had not time to visit it. These three species were 
alike extending their area mainly in the direction of the pre- 
vailing winds, and would, I am convinced, be able practically 
to replace the indi^nous vegetation over the entire area if 
not interfered with by man. This instance of replacement is 
I’eplete with interest, as it is almost the only case in which there 
is clear evidence of the seeds of phaner^ainic plants having 
been carried by ai$riat currents over a distance of from 1,200 
to 1,400 miles and becoming established in a new country. 

Dibflackmknt and Inckbabb. 

The blue^guiii {Eiicalyptm globulus,'^ Lab.) in some locali- 
ties shows itself able to compete with the indigenous vegetation 
under special circumstances. Seedlings germinating amongst 
manuka 4ft. or 5ft. in height will speedily overtop it. In 
several localities self-sown plants are found by thousands, and, 
as a second generation of naturalised plants is already to be 
found, there can be no doubt that if not interfered with it 
would entirely alter the aspect of large portions of the colony. 
E. piperita (Sm.) and E. rostrate ^^hl.) appear to have the 
same power of adapting themselves to new situations, although 
perhaps not to an equal extent. 

The brush-wattle (Albizzia lophantha, Beuth.), a native of 
Western Australia, is able to destroy the strongest vegetation 
in open manukc^ country, as may 1)6 seen in numerous locali- 
ties; while the tan-wattle {Acacia decurrem, Willd.) and the 
silver-wattle {A. dealbata. Link.), although much slower, are 
equally effective in the northern districts. Another Australian 
plant, Hakea acicularis\ (8m.), according to Mr. Cheeseinan, 
** has established itself over several miles of open manuka 
country at the foot of the Waitakerei lianges, and is increas- 
ing f ast . " Gobbet’s locust-tree {Hobinia pseudaoaoia, L.) forms 
large groves in the Waikato and other localities; its lofty 
stature and numerous suckers effectually prevent the growth 
of other vegetation. The well-known furr^e (Uieit europmu, 
L.), by its dense habit, has killed tauliinu (Pomaderris phy- 
licijfolta, Lodd.), niaiioka; over large areas, and is continu- 
ally extendit^, while its near relative, the broom (Cytiem 
MCGparme^ Link.), is no less troublesome. The injury to 
pasture^ caused by tbs sweetlnriai* {Rosa mbigimsa, L.) is 
unhappily too well known to need social mention ; but few 
are equally familiar with its power of overcoming manuka 
and otner shrubs of similar habit; The dog-rose (Is. canitta^ 
L.) exerts the same influence to a less extent in several dis- 
tricts of the South Island ; while various forms of the European 


* Ttm. Xittlk, vol. xvi. (ISSS;, p. 888. 
ftTnaia Inst., wd. xv. (1889), p, 991. 
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blackberry {liubus frtiticosiis, L.), &c., by overgrowing their 
unfortunate competitorB, deprive them of light and air wliile 
absorbing their nourishment. 

The tutsan {Hypericum andromnnm, L.), although little 
more than a strong-growing herb, less robust than any of the 
plants previously mentioned, has become abundant in cer- 
tain districts, and is able to compete successfully with manuka, 
kai’amu, hange-hauge, and other shrubs of stronger growth. 
Its seeds appear to be disseminated by birds. 

Two trees may be mentioned here, altliough they do not 
perhaps displace the indigenous vegetation to any great extent. 
They never perfect seeds or give off suckers, yet they have 
become self-diffused along the margins of rivers and in similar 
situations to such an extent as to impart a distinct clmracter 
to the landscape in certain districts. They are the weeping- 
willow {Salix bahylonica), a native of Northern China, and the 
crack-willow {S, fragilis, L.), of Northern Europe. Twigs of 
these trees are easily detached, and are floated by the river to 
new situations, where they quickly take root and develope with 
rapidity, so that in certain situations navigation is impeded. 

Intkoduced Plants on Buoken Soil. 

Introduced plants compete with indigenous species for the 
poBBCBsion of any newly-loosened surface, and especially for 
waste land. The margins of newly-formed roads are spiedily 
clothed with a dense growth of sheep's-cress, docks, thistles, 
Yorkshire-fog, and many others, mixed with the native piripiri 
(Acema sanguisorhoi, Yahl.), toad-grass (Juficus biifonim, L.), 
Danthonia eevii-annularis (B. Br.), and when neglected form 
splendid nurseries for injurious insects and fungi. Crumbling 
places on hillsides in many localities are quickly covert 
with a strong and permanent growth of the blessed- thistle 
{Silybuih marianum, Gccrtn.), which distributes vast quanti- 
ties of seeds, and overcomes indigenous and introduced plants 
alike, forming continuous masses of variegated foliage in the 
early spring, but presenting a ragged and untidy appearance 
during the autumn and winter months. The common spear- 
thistle (Cnictis lanceolattLSf L.) furnishes a striking example of 
the ability of a plant to seize upon situations suitable for its 
growth; in many districts immediately after the busli is 
burnt off the entire area is overrun by this rapacious invader, 
whicli exhibits a dense luxuriant growth often 4ft. to 6ft, 
high, preventing the growth of grass, and forming an almost 
impenetrable mass. The growth becomes less luxuriant dur- 
ing the second season, so that the grass is able to make head- 
way, and by the end of the fourth season only a few old 
thistles have retained sufficient vigour to reassert themselves, 
The so-called Californian thistle (0. arvmeis, Curtis) is the 
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only naturalined species capable of ii)juriii;i; pasturage to any 
serious extent, ana, unhappily, it is often the cause of serious 
loss to the pastoralist and agriculturist. The Gundagai thistle, 
as it is called in New Zealand (Carrfw7(« pycnocepkalus,JeM<\.)t 
flourishes on newly-disturbed soil in many localities, but is 
comparatively rare on grass-laud. 

Whenever the flnely-coniininuted basaltic scona of the 
Auckland isthmus is disturbed, a luxuriant crop, chiefly of 
naturali.sod plants, speedily makes its appearance, but amongst 
them one of the most abundant is tlie indigenous Che7wj)odiim 
Carina turn (B. Br.), although not a specimen may have been 
seen in the vicinity until the surface was disturbed. After the 
second year the number of plants is greatly diminished, and 
during the fourth year only solitary specimetm are to be found. 
A similar instance has been observed at C&pe Whanbrow, 
near Oarnaru. Whenever the fine silt which covers the sur- 
face is disturl>ed, Lepidiuin tenuicanle (T. Kirk) and the indi- 
genous form of Alripkx patula (L.) make their appearance in 
abundance, although usually both plants are only to bo found 
in small quantity. 

Natukalised Aquatic Pl.\nts. 

The increase of the watercress (Nasturtium ainplitbiumt 
B. Br.) in streams and watery places is phenomenal, and 
attracts the attention of new arrivals on account of the 
exiKesBivo luxuriance and robust growth of the herb, which 
is not infrequently from 3ft. to 5ft. in height above the water- 
level, and often impedes the passage of boats. This luxuri- 
ance is chiefly duo to the mildness of the climate, and has 
a singular parallel in one locality in England. At the Wyken 
Colliery the water pumped up from a great depth is of a high 
temperature, and nows into a stream which expands into a 
large, shallow pond. As the pond is never frozen, even in the 
severest weather, the watercress is almost as luxuriant as in 
New Zealand. 

The CaniiidiaQ water-weed {Aiuicharis alsinastrum, Bab.) 
simply chokes the Biver Avon at Christchurch, and has been 
carried by aquatic bii'ds to other streams in Canterbury and 
Otago, but is rare in the North Island, being restricted, so far 
as known to me, to a river near Mongonui, and another in 
the Bay of Plenty. It is of considerable interest, owing to its 
being the only submerged aquatic plant that has become 
naturalised in the colony. 

NaTUBAUSBD fUNOl. 

Several naturalised fungi are highly injurious to the indi- 
genous vegetation, as the ergot (Claviceps purpurea^ Tub), 
which infests numerous native grasses ; the clematis cluster- 
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cup {CEcidium oleinatidiSt DC.), frequently infests ClctiiaUs 
colensoi and other species almost to the point of destruction, 
the stem, petiole, and even parts of the flower becoming 
thickened and distorted under its attacks : but the limits of 
this address will not permit luo to enter into detail. 

Rate of Inobkase. 

As tlie number of species more or 1<»88 completely natumlised 
in the colony is upwards of five hundred, it becomes a question 
of some interest whether additions will be made to the cata- 
logue at the same rate during the next half-century as in the 
past; if so, the number of species of naturalised and indi- 
genous Phanerogams would bo about equal, and many of the 
latter Avould be crowded out of the field. A satisfactory 
answer may, 1 think, be given. 

The first catalogue of naturalised plants was published in 
the original “ Flora of New Zealand,” vol. ii., p. 821 (1865). 
It comprises sixty-one species, seventeen of wdiich must be 
excluded as erroneous, leaving forty-four naturalised species. 
The second list, published in the ** Handbook of the New 
Zealand Flora,” p. 757 (1867), contains 171, from which 
twenty-one species must be deducted as included on insuffi- 
cient grounds, leaving 150 species naturalised. A list prepared 
by the present writer was published in Transactions of the 
New Zealand Institute,” vol. ii., p. 131 (1869) ; it embodied all 
that was then known on the subject, and enumerated 292 
species, a summary of which, given at page 146, showed forty- 
one species erroneously included, or of uncertain position, and 
261 species truly naturalised. During the three following 
years I added fifty-three species to the list, making a totiu 
of 304 species known to me at the date of my ceasing to reside 
in Auckland. In 1882 Mr. Glteeseman published a list of the 
naturalised plants of the Auckland District, in which he rais^ 
the total to 382 ; but this does not include a few species seen 
by myself, and still unpublished. At the present time the 
number of species is certainly over five hundred, as alresidy 
stated. Making all fair allowance for the imperfection of the 
records for 1856 and 1869, it will be seen that naturalised 
species have increased with great rapidity during the last fifty 
years. But it is not probable that this rate can be main* 
taine^l ; the number of encroaching species suitable for a given 
habitat, after all, must be limited, and it may well be that the 
limit for New Zealand, so far as introductions from European 
countries are concerned, is very nearly reached. As bearing 
upon tliis point, it may be remarked that, as many of the 
naturalised plants of different countries are migrants from a 
common centre, a large proportion must necessarily be iden- 
tical ; for instance, out of 248 species enumerated by Mr, C, 
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Moore, F.L.8., as naturalised in New South Wales, fully 
three^fourths are naturalised in New Zealand also; the re* 
mainder, consisting chiefly of plants from warmer countries, are 
not capable of becoming naturalised here. Again, out of 103 
species of plants recently introduced with ballast from Buenos 
Ayres, eighty-six were already naturalised here. 

The distribution of iiaturaliBed plants in the colony follows 
to a very great extent the same lines as those of the indigonoim 
flora: the number of species decreases rapidly southward. 
Upwards of four hundred and twenty species are found in the 
Auckland District, but no other district in the colony contains 
so large a number ; less than three hundred species would be 
found in the Wellington District. It must, however, be 
remembered that the climate of Auckland is much more 
favourable to the naturalisation of plants from warm tem- 
picrate clitjiates than that of any other part of the colony. A 
singular illustration of this has been recently given. A large 
quantity of ballast taken on board at Buenos Ayres was dis* 
charged at Wellington from a vessel loading for Europe. Over 
a hundred species of plants made their appearance on the 
ballast l>efore the close of the second summer, the great 
majority being plants already naturalised in the Auckland 
District; tweuiy- seven species, however, had not previously 
been observed in Wellington, and of these seventeen species 
had not previously l>ecn seen in any part of the colony. In all 
probability not more than two of these will become naturalised 
— most likely only one. But had the ballast l)een deposited 
on the light scoria soil of the Aiu;kland istlunus instead of on 
the stiff Wellington clay it is absolutely certain that in the 
absence of interference fully oiie-thii*d would have become 
established — probably more. 1 will only add, as an additional 
reason for not expecting so large an increase in tlie number of 
introductions as formerly, that during the last fifteen years 
great improvements have been made in cleaning garden-seeds, 
agricultural seeds, and cereals, which will not only tend to re- 
duce the number of species likely to be introduced in the 
fut^e, but to prevent the yearly importation of certain species 
wUoh at present are but partially naturalised. Chiefly from 
this cause certain species, such as Fnmaria officinalis (L.), Lepi- 
dmm eampestre {B. Br.), Peipamr rheeas (L.), Githago segetmi 
(pest.), Scandiat pecten^mneris (L.), are less plentiful in many 
districts than they were twenty years ago. 

POBSlSIiB BXTINOTIOII OF InOIQISNOUS SPKCtES. 

^ It IS ji^trcely to be feared that any. large number of 
indigenous sj^eeies will become exterminated unless under 

r uai conditions not yet realised. It has been shown that 
aspect oi vegetation over large areas may be changed by 
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displacement, but it does not follow that this would involve 
the absolute extinction of many, or even of any, indigenous 
species. Displacement rarely passes into absolute replace- 
ment ; after it has reached a certain stage the invaders lose a 
portion of their vigour, and become less encroaching ; a 
portion of the indigenous vegctjfiiion becomes gradually inured 
to light and air, the severity of the struggle becomes less 
intense, and a gradual amalgamation takes phi^e between the 
invaders and the invaded, which of itself facilitates the pre- 
servation of many of the more delicate kinds, while those less 
fitted to hold their place in the contest become restricted to 
those habitats which arc of a j>eculiarly favourable character. 
The danger of extinction is greatest for those endemic species 
w’hich are so remarkablj; local ; for instance, Epilobinm 
brevvpcs (Hook, f.), restricted to a solitary habitat on Mount 
Torlesse, and another in the Awatore, may at any time be 
destroyed by an unusually hungry rabbit or sheep, and one of 
the most interesting plants in the colony blotted out of 
existence. Clianthm puuicenH (Banks and Sol.) is already 
restricted to one or two islets where sheep are unknown, 
and owes its preservation in a wild state to their absence. 
Lotjania (hpressa (Hook, f.), Myrsine 9nontana (Hook, f.), and 
Abrotanella pusilla (Hook, f.) are in exactly the same position 
ELS Ejnlohinm hrevipes. The list might be* increased, but it 
is needless to mention others. 

Pbotective Mkabubeb. 

In 1868 Professor Hutton and myself pointed out the 
desirability of having the Little Barrier Island proclaimed 
a reserve for the protection of the native birds, with which 
at that time it al)Ounded. After the lapse of a quarter of a 
century this has been partially effected. The Little Barrier 
Island in the north, and Itesohition Island in the south, 
have been proclaimed reserves for the protection of native 
birds and plants ; but the wwk of destruction is still being 
carried on. No serious attempt has been made to place on 
either island the birds or plants whose existence is most 
imperilled, although any of the endemic birds or plants of 
the North Island would find a suitable place of refuge on 
the Little Barrier, and those of the South on Besolution 
Island, which is specially adapted to the growth of alpine 
plants and the endemic species of the Antarctic islands. 
Uwing to the variations from the typical form exlubited by 
the birds of the Snares, the Auckland Islands, Campbell 
Island, Antipodes Island, &c., they have attained a high 
commerciol value, and are therefore, at this time, peculiany 
exposed to the rapacity of collectors. It is possible to pre- 
vent their extinction by the immediate removal of representa- 
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lives of each species to Resolution Island if the work is taken 
in hand at once, and the island placed under the care of a 
skilful curator. If it be postponed for any length of time, 
who can say what may occur ? It would require a very short 
time indeed to destroy every land-bird on Antipodes Island, or 
on the Snares ; and, now that attention has been drawn to 
their interest, their value, and to their limited power of flight, 
the danger has become urgent. 

If this address siiould be instrumental in drawing atten- 
tion to the danger and accelerating the adoption of protec- 
tive measures it will not have been given in vain ; but I ven- 
ture to hope that it may be productive of still greater benefit 
in leading some of those present to investigate the phenomena 
of change and replacement which are now in progress, and in 
the results of which we are so deeply interested, before the 
opportunity has passed away for ever. 


Art. n. — True Instinch of Animals. 

By Ohaulks W. Purnkh., 

[Rsod before the Philosophical ImiUute of Canterbury, 1st May, ISUO.] 

The definition of the term “instinct" has been greatly nar- 
rowed of late years by scientific., thinkers. Poriuerly, every 
action of an animal betokening intelligence was attributed to 
instinct, but latterly the term has been restricted to actions 
like that of cell*maung in the bee, the construction of dams 
and canals by the beaver, and so forth — actions w^hich are per- 
formed in an apparently mechanical manner by one generation 
after another, and seem to be prompted by some other faculty 
than intelligence. It is now admitted that many acts done 
by the higher animals must owe their origin to a faculty akin 
to, if not identical with, human reason ; but the apparently 
unchanging and invariable nature of such actions as those just 
ipentioned — as the oonstruction of webs by spiders and nests 
by birds, and the miction of birds— seem to mark off these 
actions from the variable , acts which are done upon the spur 
of the moment at the bidding of the animal's intelligence. 

I think we can restrict the definition still further. Writers 
upon this subject have not taken sufficiently into account how 
much the young animal may be taught by the old, and how 
mneh it can leam through imitation and from its own observa- 
tion. The migratory habits of certain birds, for example, are 
always set down to instinct but birds usually migrate in 
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flocks, and, in any case, with the young bird it is follow my 
leader.'* The same remark may be made concerning the 
migratory habits of the Norwegian lemming, the salmon, and 
other animals. The periodical shifting of their places of ab^e 
by certain animals may be regarded as racial habits, in which 
the offspring are trained by their parents or seniors ; and it is 
no more necessary to assume the existence of a special faculty 
to account for the habit than it would 1 k) to assume the 
existence of a special faculty in mankind to account for the 
custom of some human families to shift periodically from the 
town to the country. 

The nest-building habits of birds may be similarly ex- 
plained, and even such extraordinary habits as that of^ the 
Australian Megapodidai, which build up immense mounds of 
vegetable and other matter and deposit their eggs in the 
middle, leaving them to be hatched by the heat evolved from 
the fermentation of the decaying mass. One member of tills 
family — the Leipoa ocellata — forms a pile as much as 45ft. in 
circumference and 4ft. in height of leaves thickly covered 
with sand. It is assumed that these birds construct the 
mounds without teaching or knowledge acquired by observa- 
tion ; but I see no w^arraut for such u belief. How the racial 
habit was originally acquired is a fair subject for research ; 
but, having once been acquired, and the propensity incorporated 
(so to speak) in the bird’s mental system, it is easy to com- 
prehend how the young megapod may acquire the art of build- 
ing a mound, either from direct observation or from seeing 
other birds perform. the work. 

The beaver’s remarkable habits of constructing dams and 
water-canals, which, if constructed by human beings, would 
be deemed proofs of considerable engineering skill, illustrate 
my proposition. The beavers dwell together in families in 
artificial habitations called lodges,” which are tenanted 
by generation after generation. Some of the works con- 
structed by the beaver, too, are of groat antiquity, and there 
is an instance upon record of a beaver-dam which appeared, 
upon investigation, to be about a thousand years old, and was 
still in use. The young beaver remains in the parental lodge 
until the summer of its third year, when it starts housekeep- 
ing for itself; so that it has ample opportunity during its 
residence in the parental domicile for receiving instruction 
from its elders in the peculiar ways of beaverdom ; and when 
it does begin life upon its own account it still enjoys oppor- 
tunities of acquiring engineering skill by observing the labonrfli 
of other beavers, and from its own exTOrience, Probably its 
earlier works are less perfect than those which it executes 
when it grows older, just as the nests made by young Irirds 
are seldom as perfect as those made by older ones. 
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Gatfi and dogs instruct and correct their young; so do 
inonkoys. Tigers and wolves teach their young bow to hunt 
and kill their prey; and, speaking generally, adult Car- 
nivora train their offspring for the battle of life. 

Some of the most remarkable so-called instincts displayed 
by animals can be accounted for in the same way, and when 
we come to analyse these instincts we find that they are 
nothing more nor less than tribal habits, passed on from gene- 
ration to generation, and acquired in a similar way to that 
in which the racial habits of mankind arc acquired. Let 
US take for example a singular instinct of the huanaco, or 
guanaco, a small camel-like animal found in South America. 
In the southern part of Patagonia there are ^ dying-places of 
the huanaco, to which all individuals inhabiting the surround- 
ing plains repair at the approach of death in order to yield up 
the ghost there. ^'The best known of these dying- or burial- 
places,*’ says Hudson in “ The Naturalist in La Plata,” “ore 
on the banks of the Santa Crus and Gallegos Rivers, where 
the river-valleys are covered with dense primeval thickets 
of bushes and trees of stunted growth. There the ground is 
covered with the bones of countless dead generations.” ** The 
animals,” says Darwin, ** in most cases must have crawled 
before dying beneath and among the bushes.” This peculiar 
habit of the huanaco seems to be of a local nature, restricted to 
South Patagonia. In Northern Patagonia, and on the Chilian 
and Peruvian Andes, where the huanaco is also found, no such 
instinct has been observed. Mr. Hudson endeavours to ac- 
count for tlie origin of this habit by assuming that, in far 
distant i^es, the huanaco **had formed a habit of congre- 
gating with its fellows at certain seasons at the same spot ; 
hirther, that there were seasons of suffering to the animal — 
the suffering, or discomfort, or danger, having in the first 
place given rise to the habit. Assuming, again, that the 
habit had existed so long as to become a fixed immutable 
instinct, a hereditary knowledge, so that the young huanaco, 
untai^bt by the adults, would go alone and unerringly to the 
meeting-place from any distance, it is but an easy step to the 
belief that, after the conditions had changed, and the refuges 
were no longer needed^ this instinctive knowledge would still 
exist in them, and that' they would take the old road when 
stimulated by the pain of a wound, or the miserable sensa* 
tious experienced in disease, or during the decay of the life- 
energy, when the senses grow dim, and the breath fails, and 
the blood is thin and cold.” Mr. Hudson's theory is a not 
immohable explmnation of the origin of the habit ; but it seems 
Wbe an unwarranted assumption on his part that the young 
huanacOf about to die, prooeMs to one of these dying-places 
without being taught by the adults to do so. The huanaco is 
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a gregarious animal, atid usually goes about in small herds, 
each containing from half a dozen to thirty animals ; Ibut Mr. 
Darwin states tl\at he saw one herd which must have con- 
tained at least five hundred huanacos. Inasmuch as the habit 
in question is only exercised once during the liuanaco’s life- 
time, and then just before death, and is not wanted as part of 
its daily round of occupations, it seems rather far-fetcliod to 
suppose that the habit is become so ingrained in the mental 
constitution of the animal that the memory of it invariably 
revives upon the approach of death, and leads the animal 
unerringly to a dying-place. Even if wo. assume that an 
irresistible desire to seek for a dying- place seizes the animal 
upon the approach of death, it is dillicult to understand how 
the knowledge of the whereabouts of a dying-place could be 
inherited. It is a far nmre likely supposition that if a young 
huanaco is in extremis the older niembers of the herd expel it 
from their ranks, as other sick and wounded animals are usually 
expelled by their fellows, and indicate to it whither it should go. 

Traditional ajid tribal memories, perpetuated by com- 
munication from old to young, will account for such habits 
as the liive-makiug habits of the bee and the domestic and 
military habits of the various species of ants, which are so 
commonly regarded as typical of the more wonderful develop- 
ment of instinct in the lower animals. Even Charles Darwin, 
calm philosopher as he is, writing about the intelligence of 
ants, rapturously observes, “The brain of an ant is one of the 
most marvellous atoms of matter in the world, perhaps more 
so than the brain of a man.*’ In point of fact, an ant does 
not possess a brain, although it does possess an assemblage 
of ganglia which in the higher animals develope into a brain. 
The large number of ants and social bees which dwell together 
in communities, and the rigour of their social organization, 
make the education of the young ant or bee a matter of com- 
parative ease. It is born into the midst of an active com- 
munity, living day after day on a system of unchanging 
routine, and the young ant or bee naturally falls into step 
with its fellows. A cliild horn and bred in a camp would 
naturally acquire military habits. The young ant{ neverthe- 
less, seems to receive special instruction from its elders. 
Bomanes, summing up the results of the observations made 
upon this subject, says, “The young ant does not appear to 
come into the world with a full instinctive knowledge of all its 
duties as a member of a social community. It is led atout 
the nest, and * trained in a knowledge of domestic duties, 
especially in the case of the larvae.* Later on the young ants 
are taught to distinguish between friends and foes. When on 
ants* nest is attacked by foreign ants the young ants never 
join in the fight» but confine themselves to removing the 



31 


PiniXKLL. — On True Imtincta of Animals. 

pupte; and that the knowledge of )\er editary enemies is not 
wholly instinctive in ants is proved by the following experi- 
ment, which we owe to Ford : Ho pul youn^ ants belonging 
to three different species into a glass case with pupte of six 
other species, all the species being naturally hostile to one 
another. The young ants did not (juarrel, but worked to- 
gether to tend the pup®. When the latter hatched out an 
artificial colony was formed of a number of naturally liostilo 
species, all living together after the luauuer of the * happy 
families* of the sljowman.’* 

Amongst the hive-bees, the younger ones are usually left 
at home with a small number of older bees to perform the in- 
ternal work of the hive while the remainder of the older bees 
go out to collect honey and bee-broad. What deduction can 
be drawn from this fact save tliat tiie younger bees are gradu- 
ally trained to a knowledge of their duties as members of the 
community? Even bees of mature age seem to teach one 
another. Huber sasv a bee building upon the wax which had 
alreiidy been put together by her comrades. Hut she did not 
arrange it properly, or in a way to continue the design of her 
predecessors, so that her building made an undesirable corner 
with theirs. “ Another bee,** says Huber, “ perceived it, pulled 
down the bad w'ork before our eyes, and gave it to the first in 
the requisite order, so that it might exactly follow the original 
direction.” 

Of course, the fact that many so-called instinctive acts are 
really the products of education aud experience does not clash 
with the view that animals may he, aud probably are, born 
into the world with a hereditai*y predisposition to certain 
tribal habits which render iaatructiou in the pindormance of 
those habits easier aud more eift'ective than it would otherwise 
be, just as some human families are endowed with musical 
gifts, aud the children in such families more leadily acquire 
the technical skill necessary for the efficient exercise of the 
musical art than children oi families destitute of such special 
gifts. The mental like the bodily structure of any single 
animal is the sum and outcome of all its progenitors* 
faculties ; and, just as its body is better fitted to perform 
certain acts than others, so its mental organization is better 
fitted for certain mental operations than it is for others. 
Body and mind are correlated, and work in unison. The 
web-building spiders secrete web-building material in their 
bodies, and possess highly-specialised organs enabling them 
to produce the material in such manner and abundance that 
it can be used io the (Construction of snares. And, as this 
specialbed anatomical structure has gradually been evolved 
from simple beginnings, the mental Acuity r^uired for the 
construction of snares has been evolved with it. The spider 
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may be said to bo endowed wdth mental as w^ell as physical 
Hpinnerets. Those oft-ropeated acts which are required foe 
the preservation of the aniinars life become so interwoven 
with its mental fabric as to be inseparable from it, and per- 
formed almost mechanically. Hence, th43 newly-born animal, 
inheriting a special bodily structure, and a mental endowment 
corresponding with it, is apt and ready to perform such 
acts even without special eciucation. It may be taken for 
granted that any human being with his bodily organization 
intact would in process of time learn to walk of his own 
accord, even if placed in circumstances which had precluded 
him from seeing any other human creature walk, or from 
receiving any instruction in the art of walking. 

If we eliminate all such habits as may have been ac(}uired 
without teaching or observation, we shall find left compara- 
tively few fixed habits of animals w^hich, in the present state 
of our knowledge, cannot be accounted for by the individual 
having received instruction from its follows or gained knovr- 
ledge from its own observation ; and it is to such habits that 
1 propose to restrict the term “instinct." For the purposes 
of this paper I will call them “ true instincts." These in- 
stincts are confined almost exclusively to insects. By way of 
illustration I will take the case of the caterpillar of a butterfly 
(TheMa) referred to in Darwin's “ Posthumous Essay on In- 
stinct." printed as an appendix to Bomanes* “ Mental Evolu- 
tion in Animals." This catei'pillar feeds within the pome- 
granate ; but when full-fed gnaws its w^ay out (thus making 
the exit of the butterfly possible before its wings are fully 
expanded), and then proceeds to attach with silk threads the 
|>oint of the fruit to the^ branch of the tree, so that it may 
not fall before the metamorphosis of the insect is complete. 
Hence, the larva works on this occasion for the safety of the 
pupa and of the mature insect which it will never see ; and 
there is apparently no means by which it can receive instruc- 
tion, since no visible intercourse takes place between the 
butterfly which laid the eggs from wliich the caterpillar is 

E roduced and the caterpillar. When considering this pro- 
lern we must firmly grasp the fact that, although the cater- 
pillar, the pupa, and the mature insect— the butterfly— are, 
to outward seemirig, three distinct animals, in reality they 
are but varying phases of the same animal ; just as the infant, 
the boy, and the man are one and the same human being, but 
in different stages of existence. The difference in the outward 
aspect of the insect in the several phases of its existence is 
indeed the more striking, but the essential facts of the phe- 
nomenon are the same. The oatexpillar, the pupa, and the 
imsfio form the various stages of the insect's ufe-cycle, just 
as the progress from early infancy to old age forms the life- 
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cycle of the human being. Therefore, if it be the case that 
the insect possesses the power of inheriting memories, we can 
undorstaml how tlie memory of an inherited habit, useful and 
common to one phase of the aniniara existence, may readilv 
be transmitted from the perfect insect to its offspring througn 
the various stages of that offspring's existence. The order 
in which these rnemorios are transmitted will be the order 
in which they will manifest themselves in the new life- 
cycle. Tlie question thei'efore is, Does the Tlickla possess the 
power of transmitting the memory of that habit to which I 
have referred? Is it possible for a habit like this to become 
so ingiained in the mental constitution of the insect as to 
bo capable of transmission from parent to offspring, in like 
manner to that in which the bodily structure is transmitted ? 
It appears not unreasonable to suppose that such may be the 
case. The life of an insect is short and monotonous, and its 
range of locomotion limited. Its world is a small world — a 
fragment of the larger world in which man lives and moves 
and has his being ; there is little scope for variation of habit, 
and the insect's habits of life must consequently tend to be- 
come stereotyped. Therein it differs from the higher animals, 
whose tnontal powers are kept active and mobile by being 
constantly exorcised upon fresh subjects. As the mental 
nature of the animal grows more complex, instincts become 
more rare, because the animal exercises more choice in its 
actions. Even the miuds of human beings, how^ever, when 
kept within too narrow grooves, are apt to become largely 
mechanical in their actions, os is evideucod by certain Eastern 
nations, which follow the same habits and customs as were 
followed by their forefathers thousands of years ago. If, 
then, any particular habit became storeotyped upon the 
animars mental system (of course, I use the term stereo- 
typed in a strictly metaphorical sense, and for the purpose 
of rendering my meaning clearer) it would be transmitted 
from generation to generation in the same manner as the 
other mental qualities of the race were transmitted ; for, 
whatever view we may take of the nature of mind, it cannot 
be denied that animals of the same race exhibit similar 
mental capacities; and hence we must conclude that the 
offiipring owes its mental constitmtion to its parents just as 
much as it owes its lx>dily constitution to them, although the 
environment of any individual may devolope mental as well as 
bodily peculiarities in that individual. Nor would the fact 
that the Thekla butterfly is the offspring of two parents affect 
the matter, because the habit or instinct above mentioned is 
common to both, and henoe would be transmitted by both. 

The fact that the nervous system of the Invertebrata is 
tundamentally different from that of the Vertebrata is full of 
8 
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signifleance when we xefleot that true instinctB are almost eon* 
fined to members of the former branoh of the animal kin^om, 
seeing that it is throngh the nervous system that the mind of 
the animal finds expression. 

Amongst true instinots 1 should class such acts of proteo* 
tive mimicry as those performed by the Phasmidee. Here 
is a desoription by Professor Drummond of one of these 
creatures found by him in troincal Africa : “ Take two inches 
of dried yellow grass-stalk, such as ene might pluck to^ run 
though the stem of a pipe; then take six other pieces 
nearly as long and a quarter as thick ; bend each in the 
middle, at any angle you like ; stick them in three opposite 
pairs, and again at any a^le yon like, upon the first grass* 
stalk, and yon have my (mirombo. When you catch him 
his limbs are twisted about at every angle, as if the whole 
were made of one long stalk of delicate grass, hinged in a 
dozen places, and then gently crushed up into a dishevelled 
heap. Having once assumed a position, by a wonderful 
instinct he never moves or varies one of his many angles by 
half a degree. The way this insect keei>s up the delusion is 
indeed aunost as wonderful as the mimicry itself ; you may 
turn him over and over and over, but he is mere dried grass, 
and nothing will induce him to acknowledge the animal king* 
dom by the faintest suspicion of spmttaneous movement.'* We 
know too little of the ufe*biBtory of the Phasmidte to assert 
poritively that their practice oi shamming death (which is 
Drummond's interpretation of their action, or rather maetion) 
is not taught the young by the adults, but it seems improbaUe. 
The insect has innerited its peculiar bodily structure from its 
ancestors, and this structure readily lends itself to the practioe. 
The instinct seems to be brought into play not only in the 
presence of actual danger, but also as a precaution against 
possible danger; and it may be that it is done unconsciottBly, 
like those r^x actions so common amongst tbd hi^^ier ani* 
male, many of which seem to be relies of what were manifes- 
tations of active intelligence in the past, but are now become 
mecbahical responses to outward stimnli. Moreover, we must 
not forget that smne animals of low ormuuzation are of an 
extremely lethar^ di^OsitiQn, and will rramin motimiilesa 
for hours, or even longer periods— our Kew Zealand tuateca 
may be taken as an instance— and it is-possibls riiat the 
“uumiery " of Profeesor J^mtnond's *'01urombo’‘ may be 
pattiy attributable to this emus. 

We may also class as indications of true instfuei^ the fear 
which young nnimals, iutfinding' diildtsn, usually mai^sst 
towards udiat is really dargefoas to them,, ^oung chUdren, 
for example, usually wow signs of fear on b«wg pluimed into 
the sea. The late Dx.Bomanes once thmed loose a fcdmV»itd 
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cji oothottBe which contained a doe rabbit with a very young 
• family. The doe left the young ones, and the latter, as soon 
ae they smelt the ferret, bemn to crawl about in so energetic 
a manner as to leave no doubt that the cause of the corn* 
motion was fear, and not merely the discomfort arising from 
the temporary absence of the mother. This fear is not, how- 
ever, universal amongst young animals, as is proved by the 
result of tome experiments recently made by Professor Lloyd 
Morgan, and related by him in Nature (lltn October, 1894). 
He put some young pheasants, about a day old, which had 
been artificially hatched out of the egg by means of an incu- 
bator, in close proximity to a fox-terrier ; but, although the dog 
was keen to get at them, and trembling with excitement in 
eyery limb, the> young birds exhibited no signs of fear. They 
also showed no fear of a large blindwortn, but pecked, at its 
forked tongue, its eye, and tail. Mr. Douglas Spalding made 
a number of interesting experiments upon the young of our 
domestinated animals, the result of which he published in 
MaomiUan’a Magazine, which went to show that chickens, 
young ducks, and pigs, and other newly-born animals, are 
capable of performing many acts apparently betokening in- 
teUigenee without instruction. He found that very young 
chickens wore able to pick up small specks of food and scrape 
in seaich of food ; that newly-born pigs sought the mother’s 
teat almost immediately after birth ; and that, on placing four 
ducklings a day old in the open air for the first time, one of 
them almost immediately snapped at and caught a fly on the 
wing : all of the experiments Ming conducted in such a manner 
as to predude the posmbility of the young animal having learned 
to do these things by imitation. In conddering these experi- 
ments, however, it must be borne in mind, as I have pointed 
out in my treatise on *' The InteUigance of Animals,” that the 
young fowl, duck, or pig comes into the world with its in- 
tell^nee pretty folly developed — although it afterwards gains 
vrisoomirom expetisaoe~-and all such acts as those just men- 
tioned ate mteihgent sets, not acts performed in an unvarying 
fsehion, but acte vuyiog with the surrounding circumstanoes. 
Thwe saenist indeed,, nothing more remarkable in a ehioken 
tip Mie ground in ssatob of food than in its urslldng, 
arid dtteheht dO ne^ xetpicc to he tau^t how to walk. 

. l havedhttonunpilliefl true instmets suggest an analogy 

iriHf leflffi Miioiis. ' Herwrii Spencer, indeed, regards instinct 
as com|Nthna ’ tnfl^ aQtipn,,by urhit^ I onflcratand him to 
■'aanaa',’;-h. ee^ p fonoe-of''. tpfleu- aotfons .manifested in immediate 
fo:otig43i0tlfor i vrhile Dr. fiomanes regards nich so- 
pSed J^fonfo i|g insflnct of toe h<mey<bBe 

i^ioh' is imported the element Of 
Ciippss.'to' foe, - however, that singleness, is ci 
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the very essence of a reflex action ; the action may be complex 
in its manifestation, Wt it is essentially one act ; while “con- 
seioasness” and “reflex action ” are contradictory terms. An 
action is styled “ reflex ” because it is performed without con- 
Boionsness on the actor’s part. Moreover, a reflex action is 
unchanging in its manifestation. Let the stunulns be ap- 
plied and the appropriate and responsive movement follows 
automatically. Now, even such apparently fixed habits as the 
hive-maMng habit of the bee vary with circumstances, and in 
some countries the hive-bee abandons its usual practice of 
collecting honey altogether. In like manner, birds often 
change the structure of their nests to suit localities, while the 
migratory habit is sometimes lost. Beavers, suffering from 
man’s persecution, have been found to cease 'building dams, 
and to become solitary in their mode of life. The supposed 
analogy between what are commonljr called instincts and 
reflex actions therefore fails ; nor will it hold as respects true 
instincts, since the latter generally involve a succession of 
acts directed towards a fixed end, and I see no mnnd for 
assuming that these acts are not consciously penormed by 
the animal. It may further be observed that, whereas true 
instincts are seldom met with outside the Insecta, reflex 
actions are exhibited by all classes of animals, including man 
himself. 


Abt. III . — The Ancient Tribe Te Panenehu. 

By Captain Gii.bxbt Maib. 

IBtad before the Auekkmd IneMute, ISth October, JSM.] 

Tbb following account of an ancient tribe called To Panenehn, 
the descendants of a chief named Ngatorohaka, who came in 
the Nukntere canoe from Hawoiki, was given to me by an old 
man of the Whakatohea mid Kgapotiki iVibes at the hearing, 
of the Whitikan Block, Opotiki, 1880 : — 

Nukutere was the canoe which sailed from Hawaiki Sibbnt 
the same time as Matatua canoe, of which Toroa was captain. 
She landed at Widaua, near ^otiki. The people who came 
in Nukutere were call^ Te Wakanui, and Ngatorohaka was 
their chief. These pe^e multiplied and spread all over the 
Opotiki Vdley and adjacent country, Te KarekelBribe oecupy- 
iz^ Ohiwa, the Ngatai and Te Whananapantd setding between 
Torere and Te Eaha ; but the three latter were a dUitiuet 
people, thdir forbears having oome in Matatua. 

Seven derations had passedt and Tutamuve was the 
dominant chief. Ee had given his sister Taneroa in maniSga 
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'with one of Eahniunmu’B people, who lived in Ealtsparaoa Pa, 
on the W«kobu>Matawai Blook, near Tuctuiga. ^ey had 
nothing bat fern>root to eat, and Taneroa constantly repined 
ior the abnndant food at her brother’s place at Ofwtiki ; so 
her husband, Bongomainotai, one day said, ** Well, if food is 
so plentiful there, let us go to Tutamure.” Accordingly they 
went, but on arrival were only cpven some cold kunmra to eat. 
Bongomainotai exclaimed, “ If this is all we can get here, 
better to have lived on the fern-root at Elakaparaoa.” He 
was very angry, and returned to liis own place, steaJing on 
the way some seed-kumara belonging to Tutamure. By-and- 
by, when Taneroa heard that he had an abundance of food, 
she followed him ; but he^ without speaking one word to her, 
went off to Turanga. Thither she wlloweu, so ho moved on 
to Nukutaurua. She overtook him there, and he fled towards 
Wairoa, telling his people to kill Taneroa if she persisted in 
following adter him, and they did so. 

When Tutamure heard of his sister’s death he assembled a 
war party and killed a number of Eahungunu’s people, even- 
tually attacking that chief in his pa, called Maungaakahia, at 
Nukutauma. As the ope (war party) drew near, Kahungunu 
asked who was the leader, and Tutamure answered, " Tania i 
hongia te Whakarua ka rangaranga te tnuri, ka tore tamure ” 
(When Uie north-east wind blows, and the sea-breeze drives 
the waves into ridges, then is the tatnure (snapper) seen). 
The opposing parties fought, and Tutamaro's wooden spear 
{hmta) and taeaha were both broken, so he armed himself with 
a patuparaoa (a whale-bone weapon), exclaiming, " Taua i te 
hmta, tom i te ake, ttmgohia i te ika nut a tu kanapa napa 
am te eoraoa ki runga o Maungaakahia, ka ora tma nei In 
nenehu (Having fought in vain with spear and taiaha, then 
seising weapons made from the whale, the groat fish of the 
war god, the 'whale-bone flashes over MauugaeJuhia, I triumph 
over my foes, who disa{^ar). This boast or speech of Tuta- 
mure’s pass^ into a proverb, and his descendants hence- 
forward were known asTe Banenehu. After the fight Kahu- 
i^nu so^ for peim, and, Tutamure consenting, Kahunguna 
oinred him his u^er, Tanhei, to wife. Now, Tutamure. 
though an exceedingly brave man, was an ill-favoured and 
inaignifioant-hxddng ^rson; and when he went to a spring 
ctose by to edom bia»elt .and saw his reflection in the clear 
watschitjheeict failed him lest Tanhei sUonld not retu^ his 
affitctmn ; so he.faid to bis young brother Taipunoa, who was 
httdsoia% '^Teke you Kianunguou’s sister Tanhei for yonr 
wife,.se ta^'peaoe be estaolkdted between ns and them." 
Timvujgd iffld to, ishd TatdiiKi bore him a wm, whose neme wae 
m a nsM , whe Whakata^ from whom are de- 
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spring where Tutamure looked on his plain features is called to 
this day » Te Waiwhakaata a Tutamure ** (Tutamure's looking-* 
glass). , 

Borne time after this Ngaitai quarrelled with the Panenehu, 
defeating them at Waikurapa. The quarrel was about pigeon- 
preserves in Whitikau and Wbakapaupaldhi Blocks. Ngai^i 
again attacked them at Otaitalm and Wairej)orepo.^ Then the 
Panenehu gained a victory at Buruarama. Ngaitai retaliated 
by murdering two chiefs named Tukuatcrangi and Bongo- 
maiaia. Again they defeated the Panenehu with great 
slaughter at Waikoni, driving the remnant to Turanga. 
Eventually they returned, defeating the Ngaitai at Aururan^ 
and at Paripapoa. Ngaitai were obliged to flee to Hauraki, 
taking with them the body of a Panenehu man called Tara- 
hamama to eat by the way. They were subsequently ex- 
pelled from the Thames district for having bewitched the son 
of Tuterangianini. They were kindly received by the Pane- 
nehu, who had by this time adopted the name of Te Whaka- 
tohea. Having murdered a Whakatohea woman named 
Tohikirangi, they fled to Turanga, but had to leave on 
account of trouble with the wife of Toroa Apukai. The 
Whakatohea again gave them shelter, and nve them two 
women of rank in marriage — Hinepare and Wairaarama. 
After this, and when Taraia was a young man, Tuterangianini» 
the great chief of Ngatimaru, came to seek payment for the 
death of his son. He fell upon the Whakatohea at Waiaua, 
killing many hundreds. The fight took place on the beadi, 
and, as the incoming tide rolled the numerous sl^ about 
on the sands, the battle was called ''Te Paengatoitoi*' (the 
shoal of toitoi-fish cast ashore). The remnant m the Whiuca- 
tohea escaped to Turanga, but, a number having been killed by 
Ngatikahungunu at Kakaparaoa and Waikobu, they returned 
to Opotiki to find that Ngaitai bad occupied all their country, 

w they were made to suffer for the sin of Ngaitai in 
bewitching the son of Tuterar^anini ; and then these people 
tried to take their lands. However, they gave battle to 
Ngaitai, killing many at Awahou, and at Ahitarakihi, where 
the Town of Opotiki now stands, and so regained possession 
of their ancestral lands. 

The Panenehu used to deposit their dead in a very laige 
pukatea tree called ^'Te Ahoroa/’ which stood on the left bau 
of the Otara Biver. There was a hole in the top, 50ft. or 60B, 
from the ground, and the dead were hoisted up and thrown in.*** 

* In IBBl some tettieni living up the Opotiki VsUiyr rmitsd haviaf 

disoovma a gfeat quantity of human bonet. I bnmsdlatAy viiitsd the 
spot, and found ft was the place deioidhed hy Maikt Whenua as Te Ahom 

the long line An enormous pukatea tees, some SfUt. in gmi.ltMi 
fallen agrinst the hUhaide, end, fitting disoloesd aatt|oaM el 
riidetona 1 counted 807 psefeot skulls, hot an equal numbei^^ pcehe^ 
lkadenimbledMey,mbeenbrolreni;^hy thelkami^ . 
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I will give my genealogy from Ngatorohaka 

Ngatofohftka. 

Hilewhato. 

Te 

Tv Jhatu. 

Tamatete. 

Tttnanui. 

I 

Haneueponnama. 


Taiamure. 

BCanuiaiibare* 

I 

KongoteaU. 

Tauimangi. 

TaaijraLoMxo. 


Tanetoa. Talpanoa « Tauhoi. 

Ma^aki. 


Ihn. 


Whakara« 


Kahoktura to Abo. 
■r* Aotohi. 

To Owhoru. 

To Maaawa. 

To pJlDga. 

, r 

AfiQaa 

3iaUi« 


Tamawtiakaaka. 

To wLoqom 

Wbitlpm. 

T« Paritann. 

I 

BangUmatlnl. 

HiaaLani. 

Panahamoa. 

T» Apot^MuBga.* Mgi4iata. 

^ Amnnl. Vatu Wltaaoa. 

(3SnBlyaM|pwaiaUs)gA) (TvviMgr<eiia'gaiMtatioiia.) 

18M about a%bt Aeii4tt|d Mbal natiaaa (ram (ha Biaiil Oapa, 
Vmliai aaA Opatiltl oama tip poairt wtUi tha oUaot of toraiag thair 
jblOiiili 'llfS. Atia«a aeanligr to aariik tha King aativaa in WaChato. 

l^tohii and drava (ham ba^ to 
, . '$1^ mni' aW i a ka d AtaMa* hat' warn agi^ .dattaihlid and 
mltia'hm;(aAaaidt , ' 1!ha'AMwa’:orarlook thara al tMcadtaaraa. 

■ aAd'W^; h a h a t a a. JriMtp and aavan^i pnmni^ lham to 
Vm^tlltUg (h^ aanieiaik ' (htajrf UmIi piinoi^ 

taort^'^adad 'Vd^ dfeaeling |ho atliwdc. 
4lt». ianw^laatadliit' ifioito, a SpHAtAuiamo 
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I will shortly furnish you with some notes on Maori musical 
instruments, and also give some particulars respecting two other 
bone flutes {koamu) now in the Auckland Museum. 

chief, who bad hia eye carried away by a musket-ball. About midnight It 
wa« Been that Tobi to Ururangi*» end was approaching. Largo fires 
were lighted near, and the chiefs, gathering round, wept over their dying 
leader, and addrossed him with farewell spocchoB, making complimeutai^ 
refereiioo to biu great decdB in matiy a past battle, lliss faithful old wife 
sat supporting his head, overwhelmed with grief. The other wounded 
men ley near in pain and anguish. It was a solemn and touching scene ; 
yet it had its oomio aspect when, as the old warrior’s spirit was about to 
de^rt, his wife (Mata), overcoming for the moment her grief, rose up and, 
addressing the chiefs, said, ** You have bidden farewell to my lord accord- 
ing to our usual custom and in the language of our anceBtors; but it 
would bo more appropriate for mo, who have been educated in a missionary 
family, to spea^ in Ki'glish.” Then, turning to her dying husband and 
afiootiuriately clasping his body, she exclaimed, ** Kwu pai mi pot. Ilau 
aiu? Were were, taikinJia.** (Good-bye, my boy. How are you? Very 
well, thank you, sir.) These few words comprised her whole stock of 
English, and were uttered with feelings of apparent pride. In a few 
minutes all was over, then Mata was heard whispering to Apiata and asking 
how to load a gun. Those standing by did not interfere, as they thought 
she was about to shoot hcrMelf and accompany her lord to the spint- 
land, as the widows wore wont to do. Indeed, it would have been a gross 
breach of etiquette to have interfered. However, she had no such inten- 
tion, for, having loaded the musket, she shot Te Aporotanga dead, saying 
ho was to wait upon her husband in the next world. A reforonce io the 
genealogical table shows that To Aporotanga was twentieth in descent 
from Ngatoroliaka. Old Tohi ie Ururangi carried from a string round his 
neck Tutaiiekai’s bone flute, **To Muriraugaranga,” which is now in the 
Museum. A few minutes after his death, Pokai to Waiatua came to the 
body and tried to take away the flute unperceived, but old Mata managed 
to detach it from the string and thrust it into the dead man's throat for 
concealment, wheuce it was removed next day on aiTival at Maketu and 
given to Ngahuruhuru Pango (Tutanokai’s lineal dosoendaut), who gave it 
to me on ttie occasion of the defeat of To Kooti at Ohinemiitu on the 7th 
February, 1870. Touching this same fiute, I may state that it was made 
from the arm bone of a tolmnga named Te Murirangaranga, who lived in 
the time of Whakano. 

Shortly after Tutariekai's birth Whakane called upon this tohunga 
to perform the baptismal rights over his son— /« tohi o Tu, or dedication 
to the war god. Having performed this sacred office, the priest l^oame 
strictly ta-pu during the lunar month, acoording to Maori custom, during 
which time he could not touch food with his liands or feed himself. 
However, before bis purification (horohormxga) had been accomplished 
he was seen one day at Paparata, on the edge of the forest behind Oblno- 
mntu, gathering and eating |>oroporo berries. This was equivalent to 
oursing Tutanekai, and a deadly insult to Whakane, so he hod the unfor- 
tunate tohunga put to death by drowning (it being unlucky io shed the 
blood of a priest), and had the right ai'mbono made into a fiute for 
Tutanekai. When Tutanekai grew up he became famous for bis skill in 
plaving this instrument, and bis descendants the Ngatitutanekai stiU 
pride themselves upon their ability to emulate their ancestor in iUa 
respect. 
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Aht. IV . — Tho History of Otakanini Pa, Kaipara. 

By S. Pebcy Smith. 

{Hmd before the Auckland Institute, M Augftst, 

The Maori documents sent by Hami Tawoowae to Mr. 
Fenton when ho presented the tiki from Otakanini Pa to 
the Museum have been placed in my hands for translation. 
Knowing sometliing of the old history of the Otakanini Pa, 
which 1 gathered from one of the principal chiefs of the 
Ngati-whatua Tribe in 1860, 1 have added a few explanatory 
notes to Haini's history. 

The Otakanini Pa is situated on a navigable creek, which 
joins the Kaipara waters about six miles south of Aotea 
Bluff. It was a strong pa in fonnor days, having the deep, 
muddy creek on one side and swamps on all others. The hm 
on which it is built is about lOOtt. high, and, as usual, is 
terraced and fortified on top. It is somewhat celobraied in 
Ngati-whatua history as having been besieged on more than 
one occasion. 

At the foot of the hill on which the pa is built a spring 
gushes forth, from which, in former times, the inhabitants 
obtained their drinking-water. Tradition siiys that it was in 
going to fetch water from this spring that Hona struck her foot 
against a stone, and therefore cursed the moon, which just at 
that moment had gone beliind a cloud. The result was that 
Bona, as punishment for her impiety, was taken up to the 
moon, where she may be seen to tliis day, as any old Maori 
will tell you. This is a capital illustration of the localisation 
of a World-Wide myth, which the Polynesians brought with 
them from the far- west in their migrations, and which is known 
to probably all branches of that race. Even the Ainu people 
of Japan have tbe same story. With us it is **the man in 
the moon,’* not a woman. 

The first occasion on which we hear of Otakanini in Maori 
history was in the time of Maid, a groat man who lived 
about ten generations ^o, and who was the princiral cliief of 
the Nga-riia or Kg^iwi Tribe, that formerlv owned the whole 
of the southern Kaipara district and the Istlimus of Auckland, 
as for as the Tamui Btver. It was those people who built 
the great pas around Auckland. For some reasou not now 
known, Maki attacked and todk die Otakanini Pa, and killed a 
great many of its inhabitants. 

It was about tbe time that Maki flourished that the Ngati- 
whatoa Tribe first made its appearance in the Kaipara 
district, having conquered their way down from the North 
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Cape and from Kaitaia. It was not, however, until the 
time of Kawharu, Hakiriri, and Te-Ati-a-kura, about six or 
seven generations ago, that they advanced so far south as 
Kaipara proper. Their advance was due to some murdwB 
committed by the Wai-o-hua Tribe — a branch of Nga-riki — 
and who at that time occupied Otakanini and the adjacent 
country. Amongst others who were killed by the Wai-o-him 
people was Hau-mai-wharangi, and^ it was to avenge his 
death particularly that the expedition, which finally con- 
quered Kaipara, left the Wairoa, where Ngati-whatua were 
then living. One part of this expedition was under the 
command of Pou-tapu-aka, Papa-karowa, and Ati-a-kura* 
They landed near Otakanini, and occupied the bill just above 
where To Otenc lived, at Papuroua, in 1860. They found 
Otakanini Pa too strong to take by a rush, and so ^opted a 
method of siege which was not at all uncommon in former 
days. It has been denied by a well-known authority on 
Maori matters that the Maoris ever used any projectile 
weapon : the following will prove the contrary. The de- 
scription of the Siege of Otakanini was given to me by Te 
Otene, the most learned man of Ngati-whatua alive in those 
days, and one well acquainted witm the tribal history. As 
we sat on the same hill his ancestors oocupied, as described 
above, be explained that Hakiiiri and his men plied the pa 
with spears from that position, thrown by means of the kotana 
or kopere, and, although the distance is some 150 yards, the 
besiegers made it so hot for those within the pa that they 
dare not come outside. Under cover of this shower of spears 
an advance was made, and the Pa of Otakanini finally tsken, 
with very great slaughter. It was explained to me that the 
spears used were made of long, straight manuka polos, cut on 
the bank of the creek just Imlow whore we were sitting, and 
that, after having their ends sharpened by burning in the fitOr 
they were thrown by aid of the mtaha. 

Many of us have seen this method of propulsion, no doubt, 
as used by the Maori boys in play. The spear is struck into 
the ground on a slant, inclined towards the direction in wU^ 
it is intended to fly. A short stick, about 18in. long, vnth a 
string at one end, is used to propel the spear. The short 
stick is, in fact, just like a whip. The string or thoug of the 
whip is twisted round the spear in a peculiar manner, so that 
it will readily come undone. The operator, standing on one 
side, with a strong jerk, draws the spear out of the ground, 
and propels it to a long distance. Te Otene told me that a 
spear cast in this manner was capable of piercing two men at 
once, especially if thrown so as to descend at a h^ angle. 

This siege occurred about six generations ago. RMviA 
was Te Otene's great great grandfather* From ei^imatihg 
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Ta Otene's age at seventy in 1B60. this would make the 
date about the year 1690 or 1700, if not before. It was not 
long after this that the Ngati-whatua conquered all the country 
from Eaipara to the Tamaki, and practic^ly exterminated the 
whole of the Wai'^o-hua Tribe, who were its then owners. 

We now come to Hami te Waowae's narrative: — 

Ko Dga korero tonoi o toooi pa, o This U the history of tho Ota* 
Otakanini, e tu noi i roto o Kai- kanini Pa, which is situated at 
para. Eaipara. 

Ko Tauhia te rangatira o tone! Tauhia was the chief of this pa, 
pa. Tonaiwl, ko Hgati whatua. He and his tribe was Hgati-whatua. 
moko-puna ia na Pokopoko-whiii- He was a grandson of Pokopoko- 
te^ra. He pa toa tenei t ana whiti*te>ra. The people of the pa 
whawhai katoa. Ko te pa tenoi i were celebrated for their bravery. 
whakatauklUa : ** Ko te pa o te There are several ** sayings ” in re- 
Aitanga-a-Tiki ; o ** Tetaetaea *' ; ferenoe thereto : ** The pa of the 

Te tanga o te totara." Ko onei descendants of Tiki '* ; oi ** Tetae- 
whakatauki, he whakatauki mo te taea ** ; ** where stands the totara." 
iwi rangatira. ** Ko te ringa heke These are all sayings applied to a 
tohu mii a Tangaroa *' ; Ko to high-born people. The other say- 
whare o te manuka " ; ** Ko te poke- ings are in reference to the courage 

S »ko 0 Rotu " : ** Te autete awlioa." of the people in war. 

0 enei whakatauki, he whakatauki 
IDO tfl toa ki te whawhai. 

The above are mottoes or sayings descriptive of the bravery 
of the people and the strength of the pa. Pokopoko-whiti*te-ra 
was a celebrated ancestor of the Ngati-whatua Tribe, who was 
a great peacemaker in his day ; hence, in making peace, if it 
were likely to be lasting, it was said to be like those of **Poko- 
poko-who*oattse84he*suu-to-shine.’' He was also celebrated 
as a taniwha slayer, and many places in Kaipara are pointed 
out at this day as the former dwelling-plaoes of not^ tani- 
tohas that were killed by him. Botu, mentioned in one of the 
** sayings,’* was the wife of Maki, already referred to. 

ko Utchi 0 ngs m o TsuUia ko Another pa of Tauhia's was Hangi- 
Rapgi-ta*po. Xotahl tnano te ope a te-pn. On one occasion Takutda 
Talmua i eke ki te whawheJ kl came with a thousand men to as* 
taua pa. BokohaQga ato, ln> Tau- sauU that On their arrival 
hia i ie pa, t6ko*ono nga hoa, ko ia they found Tauhia in the pa, with 
ka toko-whUitt mi; ko tona whaea six comrades, ho making seven, and 
k4 ioke*wani. Te ingoa o tona his mother eight. His motber^s 
whkee ko Kolele, ke iAttmliiiie na name was Koieie, and she was a 
Fokopoko. Ka mea atn a Kotele daughter of Pokopoko. Koieie told 
kt tsiia tamaiti^rki a kia her son (Tauhia) to dross himadf 

kakahh^ ana kakska mote wha* up in his garments of war. dho 
whai. Katahi ka ahakakakehnria prooeeded to help him, aud deco* 
e Koieie, ka liaiua toiia .mateuia rated his head with a ^ume made 
m Ae^iaukoca^Hlura*^^ kotulmi el the feathers of the kotuku (or 
KiSiMil ka man kl Satia patU } te White heron). He then seised his 
Ihgpa A te pidu, ko ^*N|a«taU- weapon, which was named **Tbe* 
tacMd-te^gMe^he^ te tides*fought*wHh-tbe*war*gird]e." 

a Tstonitlm When the aony of Takurua ap- 
kaiMiga atm apiuliQia a ^uhia pveaehed, his oempanioas called 
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[me te wiri ano o ratou), ** £ t ka 
kapi to whonua i te nui o te ope I'* 


Katahi a Tauhia ka karanga atu, 
<*Moktt anake ano ena hoa-wha- 
wbai; kahore mo koutou.*' No 
reira, ka nui te hari o ana hoa, a, 
ka mutu te mataku. 

Katahi ka peke atu a Tauhia ki 
te patu i te ope a Takurua. Toko* 
rua ki te hinganga i tana patunga 
kotahi : no konei ka whati te ope, 
a, patua haeretia e ratou ko ana 
hoa, a, bore rawa atu be iangata i 
ora. Me te rangatira hoki, me 
Takurua, mate katoa. 

Katahi a Koieie ka piki ki runga 
ki tetehi puke, ki Puke>kowhiwhi, 
ka karanga, ^*Kei te v^hetu auel 
kei te marama I” No reira i rongo 
mei ai tauaiwi— aNgati^whatua — i 
matau ai hoki, kua binga te pare- 
kura a Tauhia. Na, ka whakahua 
te bari a Tauhia ratou ko ona boa 
i muri i to hinganga o ta ratou 
parekura 

Aue ! uhi mai te waoro I 
A, ko roto ko taku puta 1 
A, he puta aha te puta ? 

A, he puta tohu te puta, 

A, e rua noi, ko to pota-e t 

I muri i tonei, ka hoki mai a 
Tauhia ki tona pa, ki Otakaniui, a, 
taoa noatia tona matenga. 


out to Tauhia (at the Mine tiina 
trembling for thenEieelvM), **Abt 
tho land is covered by the ^atnecs 
of this army 

Tauhia replied to them, ''Thoee 
enemies are coming for me alone* 
not for you." In consequence of 
this bis companions were very glad* 
and they no longer feared. 

Tauhia then sprang forward to 
combat the army of TflAurua. Two 
of them fell at the first blow ; hence 
the anny fied, and they were fob 
lowed up by Tauhia ana his com- 
panions, who killed them as they 
ran, so that not one escaped. The 
chiof Takurua was also killed with 
the rest. 

Then Koieie ascended a hill 
named Puke^kowhtwhi and shouted 
out, "I am as the stars, as the 
moon I" Hearing this, her tribe — 
Ngati-whatua— knew at once that 
Tauhia had won his battle. Tauhia 
and his companions then repeated 
their song of triumph after tho 
battle 


[1 do not attempt to translate this 
—the words hare no sense, the 
meaning it originally had being 
lost. It is not by any means an 
uncommon hari or species of song 
used to accompany the war-danoe.j 
After this, Tauhia returned to his 
pa at Otakanini, and dwelt there 
until his death. 


Tauhia, mentionod above, was the grandson of Pokopoko* 
whiti-te-ra, and son of his daughter Koieie, who married 
Whai-whata. Tauhia lived four generations ago ; many of his 
descendants lived at Te Kawau, Kaipara, in 1860 . Te Warn 
was Tauhia's son by his second wife, Matangi. 


He tokomaha nga uri o Tauhia, 
erongi, e rua anake nga mea i haoro 
ki te whawhai-— ara—ko Te Waru, 
ko To Wana-a-riri. 

Ko ta Te Waru nei ope, i ahu ki 
Ngapuhi, a, horo katoa te pa o Nga- 
puhi. Te ingoa o te pa, ko Ta Tu- 
huna. 1 muri i tera, ka horo ano 
totahi atu po ; to ingoa o to pa, ko 
Tai-a-mai. No konci ka hounta ts 
rongo, a, ka hoki mai a Te Waru 
me taua ope katoa ki Otakanini. 
Hnatna ana te ingca o tena pate- 
kura Ko te patu tuioro.** 


Tauhia had many offspring, but 
only two of them ever engaged in 
war, namely, Te Warn and Te 
Wana-a-rtri. 

Te Waru’s army went to theNga^ 
puhi country, where he took a pa 
belonging to that tidbe, called Te 
Tuhuna. After this be took another 
pa, the name of which wm Tai-a»> 
mai. In oonsequenee of this, peace 
was made, and Te Waru and hie 
army returned to their pa at Ota^ 
nini. These battles ^re 
^ Te-pata-tuzoro." 
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I mttri i teneU k* ham te opa » 
tCHUk taina, a Ta Wana-a-riri, ki 
Ngapuhi ano. Ka tutaki ki a Nga- 
|mhi ki Movamonai ; a, kaiahi ka 
wKawhai ; ka mata a Ngapuhi. 
Hiiaina ana ta ingoa o tenai pare> 
knra ko, *' Ta>kai-a-(a-karoro/* Ka 
liotthia ki ta roogo, a, ka ora nga 
maa i ora, ma Hongi Hika. Otira, 
ko ta raogatira nui a ta opa, ko 
Pakaia, i mato. Haoi ka hokt inai 
a Ta Wana-a-riri mo taua opo katoa 
ki Otakanini. 

Ko nga taka anai i haaro m a 
Hongi Hika ki Ingacangi, ki a 
Kin^ Hoti, ki (a tiki pu, paura, ma 
tana kakabo mata. 


After thia, the army of Ta Waru'a 
younger brother, Te Wana-a-riri, 
want to Ngapuhi. They mot the 
latter tribe at Moremonui, and 
t^ere fought a battle in which Nga- 
pulii were defeated. This battle 
wae called The-tood-of-the*eea- 
gull.'* After that peace was made ; 
those who wore not killed escaTOd, 
amongst them Hongi Hika. j3ut 
the principal leader of the Ngapuhi 
ajrmy, Pokaia, was killed. So alter 
this To Wana-a-riri and his army 
returned to Otakanini. 

It was on account of these defeats 
that Hongi-Hika went to England 
to King George to fetch guns, 
powder, and bis ooat of mail. 


The expedition under Te Warn took plode in the early 
years of this century, and the cause of it was as follows; 
Pokaia, a great chief of Ngapuhi, ardently desired to marry 
Kararu, a sister of Hongi Hika ; but the huly was obdurate 
and would not consent. To escape Pokaia* s attentions she 
married an old man nameil Tahere, of Kaikohe. Pokaia, wild 
with rage, adopted a plan of giving vent to his feelings which 
is not at all uncommon in Maori history. He raised a war 
party and wantonly attacked Taoho, a chief of Kaihu, and 
slew many of his people. To obtain revenge for this, Ngati- 
whatua made the incursion into the Ngapuhi country, in 
which Te Waru joinod as related above, and mot with such 
saocesa that Ngapuhi in honour bound could not do less than 
wim out the disgrace that had fallen on their arms. Pokaia 
and Hongi raised a war paity of five hundred strong, and 
advanced on Kaipara by way of the west coast. They were 
met at Moremonui, on the beach about ten miles south of 
Maunganoi Bluff, and, after a very severe fight, Ngati-whatua 
ntined the victory, killing Pokaia, Te Waikeri, Hou^awe, Tohi, 
Tu-karawa, and many other loa^ng men of Ngapuhi. The 
bodies were left on the beach (sneh as were not consumed) in 
such numbers that they were eaten by the seagulls — bonce the 
name of the battle, ** Te<^kai'*a-te-karoro." This defeat was one 
of the main reasons why Hongi went to England with Mr. 
Kendal in 1820 to obtain arms with which to chastise Nnti- 
Mrhatua and the Hauraki Tribes, who had both defeated Nga^ 
puhi very sedously. The result was a series of slaughters — 
too numerous to mention here—which ended in the com- 
plete yiototv d NgSimki, and the devastation of the whole of 
Kaipara ana the Aueklandi Isthmus for many years. 

1 ^ heldm mat o Ketigi Hika On the lotuvu of Hongi Hika from 
Is&earenil^ ka Ighaeltaitla s «ia nga Englaml be made war on the tribes 
momiiga-^ara^ll^^ of the south-— namely, Botorua. 
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tiporou, 0 Ngati-matu, o Waikato. 
I muri i enei whawiiai, katabi ka 
huri rnai kl a Ngati-whatua. Ko 
te ingoa o te para-kura ko ** To Ika- 
canga^nui/' rleoi, hinga ana aNga* 
pttht, hinga ana a iNgati-whatuai 
engari i riro to papa i a Kgapuhi. 
No konei ka haero a Te Tiimna ki 
Waikato ; tona taenga atu ki reira, 
ka piita te whakaaro o Ngati-to ata 
ki to raitgatira o Ngati-mauia^poto, 
ki a Ta-korehu» kia patua a To 
Tinana, a, patua ana, mate ana. 
Ko te take tenei i haere ai ngaiwi e 
rua, a Ngapuhi, a Ngati-whatua ki 
Waikato, ki to taki i to mate o Te 
Tinana. No reira i mate ai a Po- 
mare me Te Wbare-o-riri, me etahl 
atu o nga rangatira o Ngati-whatua. 
Engari, ko to nuinga o nga ranga- 
tira i ora, a hoki moi ana ki Kai- 
para nei. 


Ka moo tetabi wahine o Ngati- 
whatua i tetehi tangata o Ngati-te- 
ata; katahi ka tikiua ano taua 
wahine e Ngati-whatua, ka tango- 
hia mai. No reira i piita ai te 
whakaaro o Ngati-te-ata, puta noa 
1 Waikato, kia whawhaitia a Ngati- 
whatua. No taua takiwa i hongaa- 
poutia ai tend pa, a Otakanini, i 
whakaarahia ai hoki tenei Tiki ; ko 
tona ingoa ko “Te Whate-o-riri.” 
Ko te tangata nana i whakaara 
tenei Tiki, ko Mate, ko tetehi o 
nga rangatira o Ngapuhi. Otira, 
kahoro i tae mai a Waikato. 

E toru nga tan i tu ai tenei Tiki 
ki Otakanini, ka whawhai nei a 
Hone Hoke ki to^pakoha, i Koro- 
rareka. 


Ho kupu poroporoaki enei naku, 
na Hami Tawaewae, ki a **Te 
whare o*riri *’ 

Ka t0t6 nga kohu e— i roto o Kai- 
para. 

1 te puna whakatdtr> riri. e, 

Na 0 tupuna, na o matua nga 
ki-e, 

He tahuri waka nui, 

E kore e ngaro-e, 

He fcopua nganangana i rangi. 

Me tuko atu koe za, 


Ngatl-porou, Ngati-maru, and Wai* 
kato. Alter thie he turned towav^ 
Ngati-whatua. The name of thie 
battle was Te Ika-ranga-nui. Here 
both Ngapuhi and Ngati-whatua 
fell, but the victory remained with 
the former. [This was in February, 
1825.] It was in consequence of 
this defeat that Te Tinana [of 
Ngati-whatua] went to Waikato ; 
on his arrival there the Ngail te-ate 
Tribe persuaded the chief of Kgati- 
mania-poto, named Tu korehu, to 
kill To Tinana, which was done. 
This death, again, was the cause 
that the two tribes of Ngapuhi and 
Ngati-whatua went to Waikato to 
seek revenge for To Tinana's death. 
In consequenoo, Fomare, of Nga- 
puhi, and Te Whare-o-riri, of Ngati- 
whatua, were killed, besides others 
[at Te Rore, lB2Gj . At the same 
time most of the chiefs of Ngati- 
whatua esoapod, and subsequent! j 
returned to Kaipara to dwell. 

Subsequently one of the Ngati- 
whatua women married aNgati-te- 
ata man, when the former tribe took 
her away from her husband. Henoe, 
theNgati-te-ata Tribe, together with 
the Waikatos, proposed to make war 
on Ngati-whatua. It was at this 
time that the Pa of Otakanini was 
rebuilt, and the Tiki— which is 
called Te Wbare-o-riri [after tha 
chief of that name]— was erected. 
The T)ki was set up by Mate, one ol 
tho chiefs of Ijlgapuhi [who lived at 
Puatahi, Kaipara, in I860]. But 
tho Waikato people never oame 
after all. 

The Tiki bad been erected about 
throe years at Otakanini when tho 
war between Hone Heke and tho 
Pakehas oommenoed at Kororaioka 
[1844]. 


These are my farewell words, of 
Hami Tawaewae, to “ Te Wbari o- 
riri ** 


The misty clouds in Kaipara 
gather 

JU anger-propelling fountiaiii; 
'Twee thy anoostors. pavsnt* 
declared. 

oonoo, 

Which will never be forjtotten^ 
Uke a deep-red cavi^ {n heaftfi. 
From henoe thou must depart , 
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Kga wbard o Kuini, 

Ra tapua koe ra» 

Te bua o to waero« 

He taooga nira tonti-e. 

1 roto te whare kino, 

Ka he nga hau e, 

1 a taion, e te iwi-e t 

Haere e Kara I e Te Whare-o-riri t 
Haere atu i roto o Kaipara t H aero 
attt ki roto ki nga whare nuniii o to 
taoa iwi, o te Palceha ! 

Me mihi atn koe ki o tatou boa 
Pakeba ma tae atu kia kite i a koe I 
** Ko ahau tenei» ko Te Wban)*o-riri, 
e mihi atu nei ki a koutou/' 

Telia koutou, me to tetou Kuini 
Wikitoria. Ma te Atua ia o tiaki, e 
boatu iioki te kaha, kia kaha ai ia 
ki te wbakamarama i nga ture pai 
mo tatott, kia rite te kupu o te 
Waiaia caxxiii., I : ** Na, ano te pai, 
ano te ahuarekao te nohoanga tahi- 
tanga o nga teina, o nga tuakana, 
i runga i te whakaaro UJii.'* 

Heoi auo aku mibi ki a koutou ; 
Tena koutou! Teiia koutou I Tana 
koutou ! 

Ka Hami Tawak^vas^ 


in Sunday Uland in 1814, 47 

To etatelyxnansioneof the Queen, 
And there be Raored kept, 

With many dog-ekin garmenU, 
Thou art a troaeure oioRcly prised 
In the depths of this gloomy neart. 
The winds seem gone astray 
With us, 0 people t 

Go, oh sir ! Te Wbare-o-riri ! Go 
hence, depart from Kaipara 1 De- 
part to the mansions of our Euro- 
pean people 1 

Thou shalt greet our friends the 
Pakebas when they come to visit 
thee, saying, “ ’Tis I, Te Whare-o- 
riri, that salutes you all.” 

Salutations to you all, and to our 
Queen Victoria I May God protect 
her, and give bet power and strength 
to enlighten us with good laws, that 
tbo words of Psalm cxxxiii., 1, may 
he fulfilled : ** Behold Thow good and 
how pleasant it is for brethren to 
dwell together in unity.” 

This IS all my greeting to yon. 
Salutations ! Salutations ! Saluta- 
tions to you ell ( 

From Hami Taw abw'as. 


Art. V , — Volcanio Activity in Sunday Island in 1814, 
By S. Percy Smith. 

b^ars ths Auckiand XnstiiuU^ 6tH Auffust, 289S,] 

1 HAVE been favoured by my friond W. D. Campbell, Eisq., 
with the following account, abstracted from the 
Sydney Oaxette^ ITtb September, 1814, of the first known 
eruptim on Sunday Island^ of the Kermadec Group. In 
voLex. of the TeansaetionB of the New Zealand Institute,’* 
paM 888* I furmshed some notes on the gaologioal formation 
of Sunday Island, ahd degoribed an eruption in Denham Bay 
which tow pUee about 1872 ; but that described in the Sydney 
OoMcttA h of znndh earlier date^ though the place is the same. 
This fitat option appears to have taken place on the 8th 
March, 181i, akid was of the same nature as the subsequent 
one; an Island dt loose volcanic matter having been formed in 
pc^ cases, AS rigns of this island had disappeared on the 
of out tisit in . tbe Stella/* in 1887, The foUowing 
is^thewtitwel:^ ^ 
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“Sunday Island. 

“Ship News. — The following remarkable account of one 
of those convulsions of nature which the mind contemplates 
with surprise and awe wo receive from Captain Barnes^ 
of the * Jefferson,* who witnessed the phenomenon. We have 
stated, in reporting the * JeflForson’s * return to this port in the 
Gazette of the 3rd instant, that she had gone from hence 
in June, 1813. Much of the intervening time has been occu- 
pied about the coasts of Now Zealand, on the north side of 
which is Sunday Island (one of Curtis’s) [aw] , and the subject 
of the present account, lying in 29® 12' S. lat. and 178® W. 
long. 

“ Prom the 24th to the 27th Captain Barnes was employed 
in wooding there, and while the boats were on shore the 
vessel sailed to and fro within a spacious bay on the west side 
of this island, formed as a crescent, the heads of which were 
about six miles asunder. Actuated by a curiosity which must 
be always serviceable to navigation — that of discovering the 
surroundings of every part which vessels frequent — Captain 
Barnes employed himself attentively in the business of sound- 
ing between these heads, and in no part found less than 
45 fathoms. Further in the depth gradually diminished, and, 
after penetrating till within a short distance of the inner 
shore, he there found 16 fathoms. Leaving the island on 
the 27th of Februtiry, it w^as afterwards frequently in sight 
till the 0th of March, when, at the distance of six or seven 
leagues, a thick cloud of a dark smoky ap]^p ranee was ob- 
served above it the whole day, and shortly after midnight 
a flame burst forth, which rose to an excessive height, and 
filled the atmosphere with a strong, fetid, and an almost suffo- 
cating vapour, which was felt on board, though then at a dis- 
tance of about seven leagues. Captain Barnes returned to 
the island in two months, for the purpose of wooding, as 
before, and found the appearance of the place entirely altered, 
and that an island occupied the spot where so short a time 
before he had found 45 fathoms of water. It is about three 
miles in circuit, kidney-shaped, its outer edge nearly forming 
a line with the heads or opposite points of the entrance of the. 
former bay, which lays north and south, has a small bay 
of its own fronting the ocean, and is covered with a coarse 
pit. On the near approach of the ship’s boats the water 
became very warm, and at length intensely hot. It was stiU 
smoking, and was then evidently an unquenohed mass. Its 
position is not mid-channel, but extends consideraUy move 
towards the north shore than the south. A passam through 
the opening of the north side would be impracti^le, owing 
to the numerous rocks which are soatterea through it ; but 
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that on tho south seems rather inviting to vessels in want 
of temporary accommodation^ with a safe anchorage. Cap- 
tain Barnes has subsequently fallen in with the * King 
Qeorge' (Captain JtoneSi of this port), and, on relating the 
above circumstance, received information from him that the 
•King (ieorge ' htul been there shortly before the ‘JeflFer- 
son,' and that he (Captain Jones) had himself also sounded 
between and within the heads, and could find no soundini^ 
at all with a common lead-lino in those places where Captain 
Barnes had found a depth of only 40 fathoms. The idea that 
fluggcstcxl itself, from comparing Captain Jones’s information 
with Captain Barnes’s own observation, is that this eruptive 
pile was probably in the act of growing out of the aoyss 
when the latter was there and got soundings at 45 fathoms, 
the depth diminishing as ho went nearer ia. The visible 
extent of its surface, added to the vast height to which it 
must necessarily have arisen, must fill the mind with astonish- 
ment. That Vesuvius might have sprung originally from the 
like cause is not impossible. Its first eruption took place in 
the first century of the Christian era ; and wo do not find any- 
thing more remarkable in w'hat is recorded of tliosti that have 
since taken place than tho throwing-up a mountain in one 
night, in the year 1683, three miles in circumference and 
a quarter of a mile high ; while the island reported to have 
been thrown up in the bay of Sunday Island may be con- 
siderably larger, as its summit is three miles round, and 
it appears to nave a gradual and not a steep ascent . — Sydney 
Gazette f 17th September, 1814. 

••In reference to the above account, it might be as well 
to mention that, until Lyoll's researches into geology were 
made, no distinction was made between mountains of up- 
heaval and deposition. It was not understood that a volcano 
could be formed b^ ejecta, and built up with that material ; 
hence the comparison of Vesuvius with the Sunday Island 
incident, which seems to have been largely a local teri*eBtrial 
upheaval, probably bursting into eruption when the crust of 
the earth was relieved of the superincumbent weight of water. 
~W. D. CAMMKMi, F.G.S." 
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Abt. VI . — On Dusky Sound, 

By Biohahd Henky, Government Resident in charge of 
Resolution Island BeHorvo. 

Communicated by Sir James Hector. 

[Head before Oie Wellhigton Philosophical Society, I7th July^ 2895,} 

Bemembebino the interest you lake in such things, I venture 
to send you the following aoout Dusky Sound. I have been 
nearly all through it now, and its islands; also up Acheron 
Passage, into Breaksea, and into Wet Jacket as far as the 
island. 

Boat-harbours are everywhere, and altogether it is a safe 
place for boating, when we have camping outfit on board. I 
have a young fellow with me, and intend to keep liiin as long 
as I can. We have been often on Resolution, in many places; 
all round it, except on Five Fingers ; and we have cut tracks 
upon two mountains on this side of it, which we have been up 
on six different occasions, but saw no signs of life above the 
bush except parrakeets and the tracks of rats. Tliere is a 
good deal of tussock above the bush on Mount Phillips, and it 
is a grand mountain to climb, the peak is so sharp and lonely 
— 800ft. above the bush — whence can be seen nearly all tlie 
sound with its many islands, and the greater part of Resolu- 
tion. The latter appears to have high, rough luountalriB all 
round it, with lower and smoother land in the centre, the out- 
lets being Duck and Cormorant Creeks ; but there is nothing 
like a flat anywhere, and just one little lake south at Useless 
Harliour. Boas and woodhens are plentiful in the bush, with 
nearly all the small birds, including crows and thrushes ; but 
there are no kakapos nor grey kiwis. The kakapos on the 
mainland are breeding this year, so I did not like to disturb 
their curious arrangements by removing them, especially when 
I found that there were plenty in favourite places ; but there 
are long stretches of coast without any. On the south side of 
Dusky, east of Cooper Island, there are two great landslips, 
some hundreds of acres, covered with green scrub, wWe 
we heard them drumming in dozens in Januai^. And in 
Februaiy, under Mount Foster, at the mouth of Wet Jacket, 
I found three nests in about an hour ; also further up, at our 
camp opposite the island, I found several nests, each with 
1 wo little young ones. I never found a male near a nest, and 
I think they know nothing about it. The mother tramps 
away and carries home food so industriously that she is att 
draped and worn, and near the end of her task she be<K»Xiaes 
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no exceedingly poor that sometimes I thou^t she would die ; 

i et her vouYig ones are just balls of fat until about the end of 
lay, when many of triem are as heavy as the largest old 
males. But soon after she ceases to feed them they rapidly 
become poor. The fruit that they have been fed on is nearly 
ail done, and I think that luiiny of them die before they learn 
to forage for themselves. All this time the old males are very 
fat, which show's that they did not exert themselves to feed 
the young— more likely they took the best of everything for 
themselves. Besolution as a whole is not a good place for 
kakapos, l)ocause tutu and fuchsia are scarce ; but there are 
many places on it where colonies will do well, where fig4rees 
are plentiful. I noticed that there w'ero no gages ** 
where the kakapos were i in tact, I have seen none on 
the mainland, but plenty on all the islands, whore there 
are no kakapos; and if the birds eat them thev will 
have plenty on Besolution. I will have most trouble to 
get grey kiwi, for I have heard very few in all this place, 
when camn^ on Cooper Island we heard grey kiwi there — 
and it is a oig island, perhaps eight square miles in extent ; 
and, though it comas near the mainland at its eastern end, 
there is mostly a swift tide running there that will disturb the 
calculations of a swimmer. In November, kakas, tuis, and 
mokos were here in great numbers feeding on the honey of 
the rata-blossoms, but no pigeons until lately, when they have 
come for the benies, and the kakas are nearly all away. 
There was a kaka*B nest, with two young ones, near our 
house on Pigeon Island. When we came here, in July, 
there were emonies of crested penguins at nearly every easy 
landing, and sometimes in caves, busy nesting. They all 
went away for a while with their young, but came back in 
January and February for their moultiim, and then cleared 
out ag^n, and I do not think there is one left in Dusky. But 
many of the little penguins seem to remain here, and are 
always out fishing in the daytime, coming ashore at night and 
sleepmg in holes under rocks and trees. We never saw one 

n oent. of the crested penguins out either day or night, and 
0 not understemd them at all. Woodhens are on all the 


islands, and attend closely on the penguins when the young 
are just hatched, so that may have something to do with the 
|>en«ins eM^yine at home so much. Grey ducics are numerous 
at the head of Dusky, where they have a splendid breeding- 
plSoe among ereeks and swampy islands in the mouth of a 
great valley eOmtiig in from the north, and there are no 
swamp«bawks. 

. ..There is a fine river coming in from the east to Supper 
Oovs; I went up ^ (about three miles to a gorge, where I 
UM itepped^^h^^^ hut passable place. There are 
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three rapidfl, but the portages are easy, and I intend to take sl 
canoe up there next summer, for I could see a kindly-looking 
valley turning to the north-east, and I may bo able to go a 
long way up it. 

Paradise-ducks are very scarce here, because there is no 
grass for them. Even at Goose Cove — which may have got its 
name from them — where there is some level land, there is no 
grass, as it is all grown over with scrub ; and there are neither 
ducks nor geese there now, only a few redbills and swans. Up 
in Wet Jacket it was quite pitiful to see a pair of paratliso 
trying to rear a family on a few square yards of grass. If I 
had a few pairs of goats I think 1 could provide the ducks 
with grass-plots in suitable places at the ends of bays. It is 
not a heavy task to dispose of some of this scrub ; and surface- 
sown rye-grass grows here more quickly and richer than I over 
saw, but there are hundreds of seedling forest-trees and shrubs 
growing up among it, so that some animal is required to keep 
them in chock that the grass may continue. In old England, 
Darwin mentions how pines and other forest-trees sprang up 
when the animals were excluded, and so it may bo in any 
country as it is hero. The sci*ub follows down tho alluvial 
land at the mouths of crooks, covering everv foot, and even 
reaching out over the tide, so that nothing else has a chance 
under present circumstances. There are often little natural 
clearings at landslips and uprooted treos, which seem insignifi* 
cant, but groat changes are often wrought by long-continuod 
trifles. This mountain-bush, being of great extent and un- 
known resources, may contain room for another Switzerland, 
with its hardy mountaineers. But now, with its superfluity 
of damp and sandflies, it is about the most miserable and use- 
less place tliat man ever set his foot in, and he cannot have 
the heart to start reclaiming it from its present state ; but the 
quadrupeds may be tho nioneers, as they have been in nearly 
every other country, and then the men can take it up. We 
often see where the sealers have rolled aside the stones on the 
beach to land their boats, and perhaps a level place with a 
grove of young trees on the site of their old camp, but not a 
yard of open ground ; yet two of those parties lived here for 
about a year. And two vessels were built in I^sky Bound, 
but we have not yet found where their shipyards were, for 
perhaps not a trace remains. When we came into tho little 
harbour on Pigeon Island the stones were rolled aside on the 
beach, but there was not room above high water to land our 
stores until we mode a clearing. We thought that no one 
ever lived there before until wo cleared and dug the ground, 
when we found it nearly paved with Maori ovens. In Cascade 
Harbour there is the site of a hut with an iron chimney which 
ipay have been ten or twelve years deserted, yet the floor of 
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the hut and its surroundings were covered with a tall grove of 
koromikos, some of them 3in. thick. Now, I think that if a 
hardy race of goats existed here they would have altered all 
tills for the better ; they would have kept many grassy open- 
ings, and made pathways in the bush, to the advantage of the 
explorer and prospector, and also to the advantage of the 

f ;round-birds — because those birds were plentiful at Te Anau 
or forty miles along the lake, but the best place for them was 
near grasisy openings binder Mount Luxmoro. There on a 
quiet evening in 1880 there used to be a perfect din of their 
various calls, and the individuals were the best of their sort. 
However, the birds may only bo temporary residents here on 
the mainland ; but one would think that it is the duty of this 

f eneration to liberate some suitable animals in this bush, 
leer might do, but I think they are too wild and shy, and 
that a well-clad, hardy race of goats would bo best, to pave the 
way for more useful stock, and, in the meantime, to provide 
food and sport for the future pioneers. We have often seen 
goat-skins used as hoarth-rugs ; they would make good jackets 
for this climate, and would bo valuable. Some [people will 
object to goats or anything else, for (oar of encouraging wild 
dogs ; but the native dog died out here (though it could have 
lived well on kakapos), because every cave and den is damp 
and mouldy, and it would require a special breed of dogs to 
live here in a wild state. 

Wo saw* the king-fish up the sound. Three big fellows 
sw^am round our boat within arm's length, and 1 knew them. 
The same day wo saw a great company of them right at the 
head of the sound: that was on the 5th February. The 
horse-mackerel and mullet were here all the summer in shoals; 
also another little fish, which I could not find in either of the 
books on fishes* Thev are of some importance, because they 
have been very plentiful all the time wo have been here, and 
are ve^ ff)oa to eat. I call them ** latris *' for want of a 
name*^ They will not take bait, but come into the shallow 
water at our aoor every evening, and just at the last of the 
light they ore easily speiured, so that I often get half a dozen 
in a few minutes ; but with a suitable net they could bo caught 
in thousands. But we only see them round Pigeon Island, 
Moki are very plentiful, but we only get a few trumpeter 
now and then* . Of obursoj the cod and groper are plentiful, 
also butter-fish and barraoouta. We wore in want ol a name 
ior the little prawns like shrimim, and called them ** squid." 
All the fish are after thmn, and it is wonderful how thev can 
Stand it. Wlum we see the mackerel splashing along we know 
they after squid; the mullet, latris, ^and parrot-fish are 
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always after them, and even the mold and battor*fish join in 
the hunt. We saw the gulls pecking at something in calm 
water, also the terns and little white ^s, and found it was 
squid they were eating. I thought the barracouta only hunted 
little fish*, but found them full of squid. Though they oon- 
tinually hunt the shoals of fish they seem to catch very few, 
for we found none in those we caught for our dogs, so it seems 
likely that they only take the la^ords and leave the main 
l^y flourishing. The squid are lively little fellows, and flit 
about so quickly that the smartest of their enemies have some 
trouble to catch them. On calm warm afternoons they are 
all at the surface^ and then there are acres of water that seem 
alive with fish. Surely the squid that survives all this must 
be the best of his race, or, at least, the most artful and active. 
We first saw them in Useless Harbour in September, when 
they were tiny creatures only a quarter of an inch long. .\t 
Christmas ihe main body were alwut an inch long ; but since 
then small ones were numerous, so that I think there may be 
several crops in a season. In April they have almost dis> 
appeared. 


Akt. VII. — The Ceremony of Bahui. 

By Taylor White. 

{Rtai before the l/atvke’e Say Fhiloiimhieal Inetitute, JUth Aiimut, 

1896 .] 

I HAVE made several attempts to gain information on this now 
obsolete custom of rahui — one time practised by the Poly* 
nesian peoples — both privately and also by a snort article 
published some time back in the Magazine of the PdynesiaQ 
Society, but have been unsucces^ul in porsuading any per s o n 
to take the subject in band. This being the case, 1 am left to 
work out a theory of my own, which is the subject of this 
paper. It is a thousand pities that no person having time 
Mid opportunity to investigate and work out the history of 
this remarkable^ custom should have inquired thereon some 
years ago, previous to the death of the' witness Hoa Hnke, 
whose evidence is quoted herein > 

Bahm. — In the case Airini Donnelly v.Brou^ton, published 
in the supplement of tho Sawke's Saif Berald, Napier, flfith 
March, 18&, the witness Noa Huke says, “ The whole of lids 
block [of land] from Te Whangs to P^titiri and Titiolnita, 
at M(diaka, was afiected. That land was given to Ts Bahgi* 
ka>mat^pangtt and Tutura. They went and put up all 
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over it. At Puketitiri, Piko (a raan) 'waa the rahui; at 
Oingo (Hauhau) was Kauhourangi, another man. The whole 
of the land was thus made saored, even the eel* weirs.” In 
the evidence of another witness, referring to a different por* 
tiou of the land, some chiefs “impaled a woman there.” 
These points were specially dwelt on by Sir Bobert Stout in 
his summary of the evidence. But no explanation was given 
as to what this ceremony consisted of, neither waa it shown 
in what manner the above-named men were nltilised as rahui. 

Of myself, I see no reason to doubt that these unfortunate 
men were buricil at the foot of posts erected at certain places, 
perhaps even when still alive, or were lashed to the posts by 
the saored cord ; this being done to increase the tapu of those 
places, and to prevent by this tapu the removal of such posts 
at any future date. 

In Tregear's Maori-Polynesian Dictionary is given, ••Jtahai 
—To protect by a rahui — i.e., by a mark set up ; to prohibit 
persons from taking birds, fruit, Ac., or to prevent them from 
trespassing on lands, Ac., made tapu." For |^d instances 
of triM rahtd, see “ Maori Customs and Traditions,” by John 
White, bound up with “ Ilistory and Trebditions of the Maori,” 
by T. W. Gudgeon. 

We find the followii^ definitions in a Paumotuan dictionary 
by E. Tregear : "Bahui — A defence, forbidden ; Maori, rahm, 
to prohibit ; Hawaiian, lakui, to forbid.” 

In “Traditions and Superstitions of the New-Zealanders,” 
Dr. Shordand, at page 316, ^ves vihaha-ihi, he tapu, he rahui, 
aa of the one meaning. At page 266 : “ Having matured his 
plans, Heke came suddenly, out down the obnoxious flagstaff 
without oi^sitioD, and then went home again. Aftorwanis, 
when Governor Fitisroy set np a new one, Heke appealed to this 
act as a further argument in support of his cause. * Bee,’ said 
be, * the flagstaff ^s mean a taking-poBsession, or why else 
aboiffd they persist in re*eteeting it ? ' This remark referred 
to a common practice in Kew Zealand — namely, that of 
eetUng up a poet on a spot ci land which any one desires to 
daim as nis own. Wbeh two tribes contest the rij^t to any 
|fiaoe^ one of them w£Bi set up their post, their antagonists 
will soon afi^ coma and oot it down ; but, probably, either 
paxty. trill take oara nqft to meet the other on the disputed 
tifl tto potoW been out down and re-erected several 
i^es i when, B neither party will yield, the dispute at last 
Ands in a . . 

' Noddsg.ia toidlifiife at to utilising a man as a riAtU ; and 

Noa Euke remains unaeoonnted 
e<Ur mbnibart of the Hawke's Bay Institute 
.; ',#siiiiri^ ;|lins>^ai^^ betote those who might explain are 
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There are four place-names in the district which may 
possibly owe their origin to the aforesaid setting-up of T€thui 
on the land, two of which — Puketitiri and litiokura— -were 
mentioned by Noa Huke. The other two are Waititirau, the 
site on which stands Mr. J. H. Coleman's house, and Wakatu, 
or, as I suppose it to be rightly spelt, Whakatu, near To- 
moana. 

The name Puke-titi-ri has no reference to the bird titi, 
a large petrel, generally spoken of as the “ mutton-bird/* 
Diflerent varieties of these petrels are often heard and dimly 
seen when passing overhead on a summer evening in the 
gloaming on the way from the sea to their nests m holes 
excavated in the light pumice soil of the mountain-ranges far 
inland — possibly a distance of forty miles or more. They 
mostly travel in pairs, somewhat apart, and must retuni again 
to the sea before daylight, yet I have never detected them on 
the return journey. These birds also neat in groat numbers 
on the small islands near the Bluif, Southland, and also those 
near Stewart Island. 

The Southern Maoris visit the islands each season and 
collect the young birds from the nests, at which time they are 
extremely fat. They are partially cooked, and then packed 
away in the large bladder- like poriions of a kelp or coarse sea- 
weed, and ar(3, as it were, imbedded in their own fat, which 
aids in their preservation. Tliis industry is a yearly harvest 
to the southern Maori. 

To return to my subject : We have Puke, a hill **; Utu 
of the setting-up ” ; ri, “ of the mark ** which no person dare 
to pass over. Surely this must be one of the places where 
rahui was set up. Why are we unable to discover the exact 
spot where this special rahui was erected ? The second word 
mentioned by Noa Huke was Titiokura, which divides thus : 
Titi, “the setting-up**; o, “of"; kura. This word kma 
has a variety of meanings, as “red in colour," “ a wreath or 
head-dress,'* &c. ; and the painting the posts supporting a 
house with red-ochre was a symbol indicating the tayu or 
sacredness of such building. We find the word Whare-kura 
used by the Polynesians to denote the sacred building where 
the young priest-chiqfs (ariki) were taught mythology, history, 
agriculture, astronomy, &c. This house was very tapu ; no 
women were allowed to come near it, food was cooked at a 
distance and brought by special messengers. I have no doubt 
kwra in this instance was an allusion to the chief supports of 
the building being painted red, as an indication of its sacred 
character. 

In support of this theory 1 quote the following from 
“ Traditions of the New-Zealand^,'* by I>r. ShortlaM teen 
112) ; “ Id former days the huts in trayelliug % sae^ 
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person^ ware always distinguished bv their posts being daubed 
with red-ochre, to prevent the law of tapu being inadvertently 
broken; and for the satno reason sacred persons paintea 
their bodies and clothes with the same red substance, that 
they ini^ht leave a mark behind them where they rested.*’ 

I think we may safely conclude that the name Titiokura 
was given to that place at the setting-up of rahui there. 
Waititirau is rather a difficult word to decide upon. Some 
might take it thus: Wai, “ the water ” ; titi, “ of the mutton- 
birds*'; rau, "‘in number a hundred." But, taking the evi- 
denoo of the two place-names already deciphered, it seems 
that wo may safely claim it as a site of a rahuit making it 
Wai, “the water" (near which); tUi, “was set up"; tirau, 
“the peg*’: or, “the water of the sticking-iu of the peg.** 
In this wo’rd I suppose that there should originally have 
been a tliird repetition of the syllable ti, as Wai-titi-tirau, 
and so including the terminal tirau, “ a peg." 

My fourth name, Whakatu, would seem to bo related to 
the remarkable word tuiututu^ “to stand erect"; and is 
a compound of whaka, which is called a prefixed causative, 
and niostlv indicates “ to cause," or “ to make to do '* : 
therefore, VVliakatu means, “ to cause to stand " ; or, more 
correctly, “ to erect or set up ; a place where something 
was erected or set up " ; and in all probability indicates 
“ the place where rahtii was set or put up." It is not 
reasonable to make waka, “ a canoe," tu, “ standing erect," 
as the original meaning of the name* 

Dr. Shortland says, “Tlie word tapu is used in the 
same sense in the Sandwich Islands, in the Society Islands, 
and, as far as is known, in the other islands of Polynesia. 
It is probably derived from the word ta, * to mark,’ and pu, 
an adverb of mtensity. The compound word tarn, therefore, 
means no more than ^marked thoroughly,* ana only came 
to signify * sacred ' or * prohibited * in a secondary sense, be- 
cause sacred things and places were commonly marked in 
a peculiar manner, in order that every one might know that 
they were sacred. ^ The fundamental law on vniich all their 
eup^^itious restrictions depend is that if anytliing tapu is 
permitted ^ come in contact with food, or with any ves- 
sel or place where UxA is ordinarily kept, such food must 
hot ttftorwards be eaten by any one, and sudh vessel or 
nlaCNt most no longer be devotM to its ordinary use, the 
Icod, vesseh pUce becKm tapu from the instant of its 
contact with an object already tapu." —(“ Traditions and 
SuperstiUous of the ^ew-2eaianderB, page 101 .) 

AtJtestfigfat I was takcai with the likeness of the place-* 
Moiabi Ifland’V of Cook) to those mentioned 

that might mean “ the place of 
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the mutton*bird " (petrel) ; but on further consideration it 
became apparent that the word Motiti was an abbreviation 
for Motu-iti, ** the small island/' Such being the case, we 
have here a warrant to suppose that certain other place* 
names may also be clipped or shortened — notably, the name 
Wai-titi-ran, already spoken of as originally in its full signifi- 
cance being Wai-titi-tirau. 

At the same time, it may be that this name has been im* 
perfectly written and understood by the pakoha. Possibly it 
might be Wai-titiro, “the water of looking at — i.c., a look- 
ing-glass to reflect the image of a person— or “ the place of the 
distant view." As I am unacquainted with this spot, and its 
position or history, this question must be left open, and 
might be decided by some one consulting the M^ns in that 
district. 

A remarkable use of the woxArahui, together with a tragical 
incident of early pakeha days, is given by Dr. Shortland in 
“ Traditions and Superstitions of the New-Zealanders," page 
234 

“ In the more lawless and savage days of the New-Zea* 
landers a trading vessel came into the harbour of Tauranga to 
purchase a cargo of flax. ... No cargo was at the time 
procurable, and the captain was persuaJied by one of the 
chiefs of Ngapuhi Tribe to take his ship to Whakatano, about 
forty miles distant, being led to believe no would there obtain 
plenty of flax without any difficulty. The chief sent one of 
his men in the vessel, ostensibly as a guide, but ho was really 
the bearer of a message as fatal as that contained in the letter 
given to Bellerophon, for it was a bint to the chief of Whaka* 
tane to seize the vessel and all the property in it. 

“ The Ngapuhi chief knew that he could attempt nothing 
against this ship while at Tauranga, for it was there under the 
protection of the natives of the place, who carried on a profit- 
able trade with foreigners, w^hicn would have been rained com- 
pletely by an act of violence. He therefore conceived the idea 
of making both ship and cargo a present to the less scrupulous 
natives of Whakatano, in order that be might claim a share 
of the s|)oi] . The captain fell into the trap, and, attempting 
to defend his vessel, he and his crow were all Idlled, and the 
vessel was then plundered and destroyed. 

“ A secret is seldom, if ever, well kept by the people of 
this country. With the news of the fate of the unfortunate 
ship, its cause, and the verv words of the message, ^ Tend ton 
rahm poaka* were reported at Tauranga. . . . Nini, after 
expressing bis resentment against the perpetrators of the^eed, 
demanded of the chief of Ngapuhi, who was present, if it was 
Wue that he had sent the message to Whakatano wmeh (ad to 
the catastrophe. The diief did not dtey it sssd 
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Mini, ' 70 U shall berayment for the white men'; and with 
these words he shot him." 

This message Dr. Shortland translates, '* Behold a herd of 

S ipi made sacred for yon." This is incorrect, as giving the 
nble meanings of rahui, “ a herd,” and also “ made sacred,” 
which is impossible. The litoral translation is, Tenei, “ here " ; 
Urn, " thy ” ; rahui, “ herd ” ; pooka, “ of pigs ” : or, the other 
sense would be, “ Here thy pigs mode sacred.” Now, if they 
were under the protection of a rahui, would not ship and crew 
have been safe from harm ? 


Abt. YXII . — The Railway and its Place in Social Economy. 

By A. Q. PuncBAS, M.B.C.S. Eng. 

[ANKt before the Anokland Inetitult, ISth Octobtr, 1H9&.] 

Mv aim in the following paper is to direct attention to the 
place which the railway should occupy in our social economy, 
and to the principle by which wo should lie guided in dealing 
with it. Having been familiar with the early development of 
railways in England up to the year 1844, and having witnessed 
the beginning of our own railways in this country, I now ven- 
ture to state as clearly as I can certain conclusions to which I 
have oome on this important subject, 

^ It is hardly necessary to remind yon of the origin of the 
ridlway. The renowned Geoi^e Stephenson, an English work- 
^g-inan, whose first wages amounted to 2 d. a day, was the 
itlvrator to ^om the world is indebted for the locomotive 
engine ahd the oonstruotion of the first railway. On the 27th 
S^tembw, 162S^ the Stockton and Darlington line was opened 
for traffic, Only seventy years have passed since that memo- 
rable day, but matveUouB indeed have been the results of 
what was then begun. Not England only, but the whole 
. wedd has felt the mighty change due to the development of 
the new mode of loeomoiloD. . 

Ip that fint enterprise funds were necessarily provided 
to prhrate pensonSr who combined together to construct the 
•line aid cii^ on the traffic; and they naturally and pro- 
jpnrly t^idnsd these who used the railway to pay such charges 
ee tteridu cover idl working-expenses and leave a fair margin 
m profit bn the eipi^yed, And the same method of 

piHXsidhMrjni^hi mr*re£lway woidc has continnod to be the usual 
oDgithPil^w Pehain . add e&ewdiere until botnparativdy 

igaia- A'dk. 'atunber ' of ' eompmues- were fonaeo, 
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having the necessary powers conferred on them by Acts of Par* 
liament. and thus the railways of the country became private 
property, and the carrying business a large monopoly. It is 
true that the traffic is divided among many cornpanieB» but, 
far as tho people at large are concerned, the railway systeni is 
areal and irresistible monopoly, having enormous pow^, which 
has often been exercised to tho serious injury of local interests. 
There is every reason to believe that this was, in tho nature of 
things, at first quite unavoidable, and therefore is not to be 
regarded as a just occasion of blame to those courageous men 
by whoso energy and ability, and at whose cost, the great ad- 
vantages of safe and rapid transit were provided. The idea 
of a railway was new to the world. It could not be put to 
the test of practical experience without a large expenditure. 
It was never for a rnoinent supposed to be witliin the splmre 
of a i)oliticaI government to carry out ; there was therefore 
no alternative but to do it by private means. All that the 
govertiing power of the nation, represented by Parliament, 
appears to have thought it had to do was to exorcise a sort of 
arbitrary control over what the engineers proposed. And in 
many instances this was so done as to cause an enormous and 
wholly unnecessfxry expenditure in parliamentary costs before 
a shilling could be expended in the actual making of the line. 
Thus it came to pass that the idea of private property in a 
railway was quite natural ; and the consequent idea that 
every railway was to be looked upon as a concern where- 
with to provide dividends for the owners was also per- 
fectly natural. Of course, when we came to these new 
lands as immigrants we brought these old ideas with 
us, and it is not to be wondered at that they have 
proved of sufficient force to keep us from seeing bow en- 
tirely inapplicable they are to any country in wluch rail- 
ways are, as they ought always to be, the property of the 
people. By slow degrees a truer view of the function of rwl- 
\rays has been perceived, and it is more and more recognised 
that, in this country at least, railways are and must ever 
be the chief highways of traffic, and therefore should be, like 
all other highways, free to all who require to use them. Free 
highways should ever be found in the country of a free people. 
What do the words ‘‘free highways*' mean? They mSm 
that the person who uses the highway should not have to pay 
toll every time he uses it ; that no one shotild be able to^y 
to us, '' Before you walk or ride or drive or carry your goode 
on this road you must pay tolL" Now, all this is quite plain 
and easy to understand when applied to an orffinary road in 
the country, or to a street or lane in a town ; but how does it 
apply to a railway? I think it is not difficult to make it 
plain. When any one uses an ordinary aroad, he eiiteer walks 
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or provides himself with an animal or a carriage of some sort 
by which he may be conveyed to the place at which he wishes 
to arrive. It matters not whether he uses a conv^'^ance of 
his own or hires one for the jcnmcy* the transit is effected at 
his own expense either of labour or money; but the road 
along which he travels is free— it has been provided for him 
by the ofiicers of the State, who are appointed and provided 
with publio funds for that special purpose. It matters not 
whether they are Boad Boards, Town or City or County 
Councils, or Commissioners, or oflicera of the General Govern- 
ment, their work is public work carried out wnth public funds, 
and for the use of every individual of the community. 

How, then, is it with a railway? The only difference is 
that which the nature of the railway traffic renders necessary. 
There is absolutely no difference in principle. The user must 
still pay for the cost of transit of himself and his goods, but 
the road must be free. 

Bailway transit, from its very nature, must always be 
carried on under a special system of management. The iron 
road cannot possibly be used in the same manner as the ordi- 
nary road. The propelling force, whether steam, electricity, 
or hydrocarbon, requires special engines and skilled drivers ; 
the carriages, whether for passengers or goods, must be 
specially constructed ; and eve] 7 thiug connected with the 
traffic must be specially devised and directed in perfect order 
for the safety and convenience of those who use the road. 
For these reasons, no such private use of the road can bo 
permitted as that which is the universal rule of the common 
road. It follows, therefore, that the cost of the rolling-stock 
and station-building, as well as the current expenditure of 
every kind neoessanly incurred in carrying on the traffic, must 
be provided by the payments of those who use the road, and 
to this end such fares and rates of freight must be charged as 
will amply cover idl such expenditure, but not more. 

To put it shortly, then, there should bo a complete separa- 
tion in the railway accounts between the cost of Wming and 
maintaining the line and that of the traffic over the line. The 
cost of the line or pubHo highway should be paid by the owner 
-*4hat is, the whole people, undi^ the name of the State ; and 
the cost of the treffio oy the user — that is, every one who travels 
or hiM goods carried noon the line^ It seems to me that when 
the time comes that the true idea of the railroad as the chief 
hit^vray of the nation shall be generally accepted, as X think 
it wih| there more difficnlty in carrying it out 

than thero is now with all other highways. 

It is not withtii the scope of tins papmr to discuss the 
qiWt%n of mana|emen^ it seems to me obvious that it 
saWit neesisai^y^ M enthely independent of what is known as 
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political control — a species of private ownership of the wont 
und — and must bo intrusted to the very best and most com* 
petent experts obtainable. There is every reason to expect 
that the removal of the toll now exacted from every one in the 
high fares at present payable would result in a great increase 
of prosperity in the settled districts of the country, and that 
the opening-up and beneficial settlement of now mstricts by 
judicious railway extension would tend to lighten the burden 
of taxation by increasing the number of those who bear it. 

I have purposely avoided any attempt to estimate the pos- 
sible reduction in railway charges if the principle of payment 
for carriage only were adopted, but there is no doubt that it 
would be considerable, and would tend largely to increase the 
traffic, to the great benefit of the whole community. 

My desire is to concentrate attention upon, and to obtain a 
calm and reasonable consideration of, the principle 1 have now 
endeavoured to set forth, not only by those who are now 
present, but by all thoughtful people throughout the country. 


Abt. IX. — Antarctic Researoh, 

^ By Major-Qeneral Sohaw, C.B., B.B. 

[Bead before tin 'WtlUngUm Philosophieal Society, 8Ut Juiy, 1890.] 

In the year 1887 a proposal was made to the British Govern- 
ment by the Oovomment of Victoria that an expedition should 
be undertaken to explore the antarctic regions, at an esti- 
mated cost of £10,000, of which sum the Victorian Govrnn- 
ment guaranteed to provide £6,000 if the British Government 
would provide the remaining ^,000. ^Hie proposal was not 
favourably entertained. iSe objects of the expeditbn, as 
defined by the Victorian Government, were — ^first, the pro- 
motion of trade; and second, scientific inquiry. The Lo^s 
Commissioners of Her Majostv’s Treasury stat^ in their re- 
ply, " The department best able to judge of the first does not 
think the interests involved sufficient to justify the proposed 
Imperial contoibution; and the general resiut of the c^ 
munications regarding the second object received from 
scientific bodies is to show that an exp^Uon on the 
contemplated could do very little in the way of 
investigation, and would have to be regarded simply as a 
pioneer of future more complete and costly expedmons." 
For these reasons they felt they would not lie warranted is 
asking Parliament to i»rovide the proposed hohtiilMitiohi 'ttod 
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th«y went on to say they “arrive at this conclusion, how- 
ever, with sincere regret, and would have been glad to have 
co-operated with the Australian Colonies in an enterprise 
having something more than a merely commercial puirose. 
Perhaps, however, my Lords may be allowed to regard the 
present proposal as an indication that if any like expedition 
be undertaken hereafter by the Imperial Government some of 
the Britisli colonies more elosely interested in it might not be 
unwilling to contribute to its cost.” 

This proposed expedition, therefore, was abandoned, and 
the subject dropped out of notice, until it was reviv^ by 
Dr. John Murray, one of the distinguished members of the 
late “ CSlallonger ’’ expedition, in a paper road by him 
before the Koval Geographical Society on the 27th November, 
1893. 

In this most valuable and exhaustive paper he related the 
history of antarctic explorations. He showed that Captain 
Cook was the first to penetrate within the antarctic circle, 
having reached lat. 71° 10' S., at a point to the south-west 
of Patagonia, “ when he probably saw the ice-barrier and the 
mountains beyond.” This was in his second voyage, in 1774, 
after his circumnavigation of New Zealand in his first voyage, 
Knee then two navigators have penetrated further south than 
Cook : “ Weddell, in 1828, reached 74° S., but saw no land. 
Sir James Clark Boss, in 1841 and 1842, reached the 78th 
parallel, and discovered Victona Land, south of New Zealand. 
No other explorers have passed beyond the 70th parallel of 
south latituae.” 

In the course of his paper Dr. Murray referred to the 
exploratiODs carried out under Smith in 1619, who discovered 
the Bputh Shetland Islands, and the consequent seal-fishery 
which wrang up, and resulted in the extemiinatiou of the 
seals. BeUingshaoson discovered the island named Peter the 
Great, and Alexander the Pint Laud; D'Urvilio discovered 
Ad41ie Land; the United States Exploring Expedition dis- 
covered WBkes Land; PoweU discover the Sonth Orkneys; 
Briseoe diseovend Enderby’e Land; Bolleny discovered the 
Bolleny ililaods and SabSne Land; and Dallman, more re- 
rently, diMOvered Kidser Wilhelm Islands and Bismarck 
Strait, to the north of Graham's Land. Dr. Murray gave 
unstoited proiss to the ^)od work done by these and other 
explori^^ who, with veeshls unstrengthened to resist ioe, 
and with imperfisBt'toeaos,, have added so much to our know- 
ledge of aptoietie tOguMts; hot he pointed out that Boss's 
Whlcb W8« hotter provided, and the vessels well 
gtreng^hmi^ woe, twder its splendid oommoader, aide to do 
‘ liMito ' asjf wail hie observations on the geology, 

{dienomena erf those lo^ns, as 
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well as his soundings and dredgings, and observations on cur* 
rents and sea-temperatures at different denths, threw a floc^ 
of new light on the physical and biological conditions within 
the antarctic circle; but his ships were unprovided with 
steam-power, like those of all other antarctic explorers ; and 
this is extremely disadvantageous, because the vessels ore 
unable to make progress during the all-too-scanty periods of 
fine, calm weather ; contrary winds in ico-encumbered waters 
are very perplexing and dangerous, and to anchor near an ice- 
bound coast while exploring parties are sent ashore is too 
risky for sailing-vessels. 

The Challenger ** is the only steam-vessel that has 
crossed the antarctic circle, and, as she was not strengthened 
to bear the blows and pressure of ice, she could do little in the 
way of exploration through the pack, and was obliged to con- 
fine the observations to deep-sea soundings. 

Putting together all the various results of the observations 
that have been made, Dr. Murray has prepared various maps 
of the southern polo (partially reproduced), in which he has 
shown what parts of the coast-lino of antarctic land have 
been fixed, and these he has connected by dotted lines indi- 
cating the probable shape of the great antarctic continent 
which, from all indications, he presumes to exist, surround- 
ing the south pole, about 3,500 miles long by 1,600 miles 
broad, and covered with perpetual snow and ice. He indi- 
cates also the approximate position assigned to the magnetic 
pole or poles, and the known and supposititious mean baro- 
metric pressures — the lowest (28‘9in.) being in February, off 
Victoria Land, near Mounts Erebus and Terror. From the 
observed preponderance of southerly winds he assumes that a 
region of high barometric pressure exists around the South 
Pole. 

The depths of the ocean, as far as they are known, are 
also figured, and in his paper he draws attention to tfae 
remarkable fact that the temperature at the bottom, even at 
the depth of over 2,000 fathoms, is not l)6low 88^ Fahr., while 
at the surface it may fall to 29°, and at an intermediate depth 
may be as high as 40°. The abundance of life now existing 
in these Antarctic-Ocean depthsisvery notable, and specimens 
of fossils, apparently of Tertiary age, obtain^ on Seymour 
Island by a Norwegian whaler indicate that at one period cf 
the world's history a more genial climate must have prevailed 
in those regions. 

Dr. Murray's maps further give the oceanic deposits in 
the different areas of the south polar seas; the ice* limits and 
currents; the mean temperatures or isorixerms, and the 
isobars and winds, for February ; the annual mean rainfall ; 
and the magnetic phenomena (after Neumayer). 
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Owing to the snpwcap which envelopes the great antarctic 
land mass, the nucleus of rock is only revealed in off-lying 
islands or on the faces of high and bold escarpments, or 
by tiie fragments of rock carried seawards by icebergs, 
and either obtained directly from them or dredged from the 
sea-bottom whore they have been dropped by the icebergs 
as they melted. Thus the geology of tne country is mainly 
concealed from view ; but the outlines and larger features of 
the mountain-ranges are not obliterated in the high lands 
near the coasts, lor peak after peak with varied contours are 
seen to rise one behind another towards the interior. The 
snow which accumulates on these mountain-ranges in Victoria 
Land forms a vast glacier, which moves continually outwards, 
and presents on the coast-line a solid perpendicular wall of 
ice, probably from 1,200ft. to 1,500ft. in thickness, of which 
150ft. to 200ft. is above the surface of the water and 1,100ft. 
to 1,400ft. below. When the front of this great glacier 
reaches depths of 300 to 400 fathoms large stretches break off 
and float away, forming the perpendicular-face<l, horizontally- 
stratified, table-topped icebergs of the Antarctic and Southern 
Oceans. Fragineuts broken from these great ioe-islands by 
collisions, mixed with salt-water ice, and accumulations of 
snow, form what is known as the **pack,*' which at favour- 
able times and places can be penetrated by properly-protected 
vessels ; but the great ice- wall, along which Boss coasted for 
three hundred miles east and west, is on absolute barrier to 
ships, although there are places where a landing might bo 
effect^ and a winter station be formed, and one such place 
was noted by Boss, near Mount Erelnis, and within a com- 
paratively short distance of the magnetic pole, or where we 
have reason for supposing that pole to be. 

Dr. Murray refers to the results of the deep-sea dredging 
carried out by the ^'Challenger*' expedition, and states, 
•'All over the floor of the Antarctic Ocean there is a most 
abundant fauna, apparently more abundant than in any other 
region of the ocean's bed. In one haul made by the " Chal- 
lenger," in a depth of two miles, in lat. 47"^ B., the trawl 
brought up (excluding Protoaoit} over two hundred specimens 
belonging to eighty-nme species of animals, of which seventy- 
three were new to science, including represontativea of twenty- 
eight new genera." He says, ■* It is most probable — indeed, 
almost eertam--4hat the floor of the ocean as well as all pelagic 
waters have beau peopled from tho shallow waters surround- 
ing oofitinental lend, 'and here in the deep waters of tho 
Antarctic w© appear to have very blear indications of the 
e^s^nbe of the deseendants of animals that once inhabited 
the fallow ws>ters sloug the shmes of Antarctica, while in 
other rcfi^s Of the ocean the desoendants of the shallow* 
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water organisms of the northern continents prevail. This is a 
subject of great interest to all biologists, and can best be 
studied by a more efficient exploration of these southern 
latitudes.*' 

The objects for which a renewed effort to explore the 
unknown regions in the vicinity of the soutliern wle should 
now be undertaken were summarised by Dr. John Murray 
as follows : — 

“To determine the nature and extent of the Antarctic 
Continent; to penetrate into the interior; to ascertain the 
depth and nature of the ice-cap ; to observe the character of 
the underlying rocks and their fossjls; to take magnetioal 
and meteorological observations, both at sea and on land ; to 
observe the temperature of the ocean at all depths and seasons 
of the year ; to take pendulum observations on land, and pos% 
sibly also to make gravity observations at great depths in the 
ocean ; to boro through the deposits on the Door of the ocean 
at certain points to ascertain the condition of the deeper 
layers^' ; to sound, trawl, and dredge, and study the character 
of marine organisms — all this would be the work of a modern 
antarctic expedition. For the more definite determination of 
the distribution of land and water on our planet; for the 
solution of many problems concerning the Ice Age ; for the 
better determination of the internal constitution and super* 
ficial form of the earth ; for a more complete knowledge of tlie 
laws which govern the motions of the atmosphere and the 
hydrosphere ; for more trustworthy indications as to the origin 
of terrestrial and marine plants and animals~»all these ob- 
servatious are earnestly demanded by the science of onr 
day." 

Dr. Murray’s paper was fully discussed, and in a most 
favourable manner. All agreed that there was no probability 
of any commercial advantages resulting from antarctic ex* 
plorations in the way of seal-hunting dr whaling ; but that 
the scientific knowledge to be gained w^ould bo of the very 
greatest value. The words of the President in summing up 
the discussion embody the feelings of the Council and mem- 
bers of the Boyal Geographical ^ciety. He said, — 

“ I consider that Dr. Murray’s paper, and the important 
discussion which has followed it, will form a hew starting- 
point in the advocacy of a renewal of antarctic discove^^ 
We must not forget the valuable work that was done by 
Admiral Bir Erasmus Ommaney and the committee of the 
British Association five years ago. Bir Erasmus enlisted the 

♦ Dr. Murray believes that giavi^ aetsminathms might be maas, 
as well as the deposits bored into by speoially^onstrootod 
iet down to the bottom from the sblps.^ 
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sympathies of the Boyol Society, and even of the move en< 
lightened members of the late Government. We owe him onr 
wannest thanks for his exertions. Nor must we forget the 
sealooB labours of Baron von Mueller, Captain Poscoe, and 
our other hriends in Australia. They have long worked lor 
the good cause of antarctic discovery, and 1 am confident that 
ihey will continue to exert all their influence in its favour. 
Our illustrious gold-medallist, Baron Nordenskidld, the dis- 
coverer of the North-east Passage, has but now written me a 
cheery and encouraging letter, from which the following is 
an extract : ‘ We shall follow the proceedings of an Bnf^sh 
expedition to those regions with the utmost interest, and 
with our best wishes tor its success. It seems to me that 
the most important geographical problem for the moment is 
a systematic exploration of the hydrographic, meteorological, 
gomogieal, tmd biological conditions of the antarctic regions. 
The arctic regions are in this respect now tolerably well 
known ; but almost every scientific result gained from thence 
has given rise to new problems of the utmost importance for 
the Mtter knowledge of our globe, which can only be satis- 
factorily answered ny corresponding discoveries in the far 
south.’ 

“These insfariting words will cheer us on in our task — 
a task from which I for one will never swerve until it is com- 
pleted. 1 have pleasure in announcing to you that our Council 
has this day appointed a committee for the purpose of reporting 
on the best means of achieving the objects of antarctic ex- 
ploration. The whole question will be thoroughly examined 
and disenssed, and it will bo our business to convince the 
Press and the public of its importance. We ate, of coarse, 
devoted to geoMidueal research and to the interests of 
Bcienoe, and we took these objects as a chief reason for 
despatahing ut expemtton. But, as an Englishman, I feel 
that tbe^ groat resub of all will be the encouragement of 
that spirit of maritime enterprise which has ever distinguished 
the pec|de <if this country, and the keeping • alive of onr 
gtorioqii naval tradittons. We are well assurra that ae soon 
as the wnntry ie with ue in tiie. sdvtoaMlity of despatching an 
antaretie etpedition. the Qoyernment will oononx. We may 
ttierofi^ work bn inll of oonfidenoe and hope. We diaU took 
«n tmi evwtdng as our stuitihg'-point. Dr. Murray has given 
M the jRMiter^ hai' done so in a way we shall not soon 
aad X aneak the sentiinents of every one present in 
wja gMat aseend^ erihbn X offisr to kkn our moist tineete and 
ha«^ tiuuiikB Iw his very side and important address." 

^wtatetib shove sllnded to reported that 

ahtaroNo veeearbb, and the de^biUty of 
wfSaievfeqje^p^^ at Home and 
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abroad ; that one of the most important requirements ia 
the taking of magnetic obaervationsi as it is known that a con* 
siderable change has occurred in the magnetism of the earth 
during the last fifty yeaT*8, and the exact position of the south 
magnetic pole is hardly oven approximately ascertained/* 
Other objects of an antarctic expedition would be deep-sea 
soundings, the temperature of the ocean at all depths, dredg- 
ings, the study of the character and distribution of marine 
organisms, meteorology, and pendulum observations, if con- 
sidered necessary ; to explore the land as far as possible ; to 
determine the limits of freezing in antarctic regions in the 
summer, and the direction of winds and currents, and the 
consequent formation and movements of the pock ice/* 

They observed that our knowledge is still very incomplete 
of the antarctic winds and currents. South of S. there is 
very low atmospheric pressure, with strong westerly winds 
and a large rainfall and snowfall, all round the globe. Such 
observations as we possess show' that the winds in higher 
southern latitudes are, on the contrary, generally from the 
south and south-east, and the surface-currents are in the 
same direction, so that in the summer the pack and the bergs 
are continually drifted northwards. They snowed the immense 
advantages which steamers would have over sailing-vessels in 
these investigations, and gave their opinion that the operations 
should be carried out by the Boyal Navy in two vessels m 
well strengthened as were the Erebus *’ and “ Terror.” fitte<l 
with steam-power, and specially protected aft to guard the 
rudder and propeller. 

The Boyal Society, to whom the subj'ect was referred, also 
appointed a special Antarctic Committee, who reported 
strongly in favour of an exploring expedition. 

With regard to pendulum experiments, which were recom- 
mended (with reserve) by the Royal Geographical Society, but 
not directly alluded to by the Royal Society, it is to be 
observed that they were recommended by Dr. Murray ; and in 
an appendix to his paper appears a communication from Dr. 
Neumayer, of the Hamburg Naval Observatory, who, after 
showing how exceedingly important are an examination and a 
survey of the magnetic properties of the antarctic region, goes 
on to note that the determination of the constant of gravity 
has never been carried out in that region, and but a very smw 
number of detenninations have been made even in the Southern 
Hemisphere south of lat. 88°. He gives a table containing all 
that is known with respect to this important question within 
the assigned region. To this table I have added the value of 
pavity corresponding with the lengths of the seconds-pendu* 
lum, as given m bis table, and a few comparative values in the 
Northern Hemisphere : — 
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Jp)F. Nenmiyrfiir' gOM on to say that, '* as far as preseat 
wo^nss gooSi mete is an acoordanoe of facts between the 
NeirUk^ 1^(1 Soal^Mm Hemispheres with regard to the gravity 
detera sDatio fat. ; ; fam we tnpst aot forget that team within the 
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south polar circle not a single determination has been con- 
sulted, because there are none/* The accordance of i^aviiy 
determinations obtained in the two hemispheres alluded to- 
above has reference to the third column of the table, in which 
the length of the seconds-pendulum for each place, obtained by 
experiment, is used to calculate what should be the length of 
a seconds-pendulum in lat. 45° on the assumption that the 
earth is an ellipsoid of which the equatorial radius is 8962*802 
miles and the polar radius is 3949* 656 miles, and that the 
centre of gravity is at the centre of form. The values so 
obtained do not differ widely, and give a mean of 0*993677 
metres— not far different from the computed length for 46°, nor 
from the ascertained length at Kerguelen, lat. 49° B' 9". But 
it will be observed that there is a very notable difference in 
the values of G. at about the same latitudes in the two hcnii- 
spheres, the force of gravity being greater in the Northern than 
in the Southern Hemisphere. 

A comparison of the values in the two Sbetlands, North 
and South, however; is the last that is at present available 
towards the poles, and it therefore appears of great scientifio 
interest that further pendulum experiments should be m^e 
within the antarctic circle to determine the law of diminution 
of the force of gravity in the Southern Hemisphere. 

The present state of our knowledge leads to the belief that 
the centre of gravity of the earth lies about three-tenths of 
a mile to the north of the equator. Bach a condition of 
unsymmetrical balance of the earth, if it be established as a 
fact, may enable us to account for that slow gyration of the 
earth round an axis which is not the axis of the plane of the 
ecliptic, which has now been discovered to be the case ; and 
I earnestly hope that pendulum experiments may form an 
integral part of the duties of the next antarctic expedi- 
tion. 

The centre of gravity being north of the equator, the 
plumb-line will bo deflected there about 16'' from the true 
vertical, and astronomical ob^rvations by moans of xenith 
distances will need correction. This additional . means of 
measurement of the position of the centre of the earth's mass 
will, no doubt, be resorted to, so that astronomical obser*- 
vations may check those made by the pendulum. 

The papers connected with the subject of a renewal of 
antarctic research have been forwarded by the President of 
the Boyal Geographical Society to Sir James Hector for the 
consideration of the Council of the New Zealand Institute, 
with the expressed hope that they will use their influence with 
the New Zealand Qoverument to give favourable consideration 
to the letters which hate been addressed to their Agents 
General by the Boyal Geograptoal Society, and teiarrliig to 
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the Treasury letter previously quoted, in which the oo>opera> 
tiou of the colonies interested was su^ested. 

Such co-operation, in the form of a small grant from each 
of the Australasian Colonies, would, it is believed, have such 
weight with the Imperial Government as to induce them to 
undertake the work at once; while the cordial feeling between 
the Mother-country and the colonies would be strengthened. 
The trade-routes between them would also be rendered safer 
by the increased knowledge of magnetic variations to be 
obtained. 

The Council cordially welcomed the promsal, and I ms 
requested to put before the members of the Wellington Philo- 
sophical Society a prlcis of the communications from the 
Boyal Geographical Society, which I have endeavoured to do 
in this paper. 


Art. X . — A Wellington Weather Prognoetu;. 

By Major-General Bohaw, C.B., K.E. 

[AmwI before Ike Wellington Philoeopkieal SocUtg, iStk December, 189S.] 

Tbs weather is a subject which interests us all, and any help 
towards guessing correctly what sort of weather we may expect 
within the next twelve hours or so is valuable. I say gnes- 
fdng " because no weather foreeasts are infallible, even when 
aided by all that science and long observation have enabled 
us as yet to attain to. Observations of the fluctuations of the 
barometer, and of the winds and weather experienced at a 
number of distant points, collected at a central office by means 
^ the telegraph, do enable a competent person to premet with 
a great meamtn of certainty the character of weather to be 
omeoted in the ithmediato future ; but the chain of causes 
influenoing weather is «o oompUcatod and so far-reaching that 
itt the etistmg state of our knowledjge certain prediction oan- 
not be insured— -only great probability ; we know how great 
tike probabiU^ it by oohqnring the daily forecasts made by 
Oapfiun Bdwltt with the aotuol weather which follows ; and 1 
tiifok we must eU adtnoirled^ that hn forecasts are very 
fNforaily elthou^ net almsys ri^t. 

WbM l wIil^ this meeting is a prognostic 

iebiob eveiv 'tm ead ebsertp, and which, since 1 first observed 
’fl>e jd|pk, am^ twe years ego, has hardly ever failed to be 
.'ItiBtahped ' ^ by a nord»erlf blow and rain.* I 

1 eelll^ro'" fish “ elouds; but 
■He *'lenrienlae " elonds would 
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be more correct, as, although these clouds, as seen generaUv 
rather low down in the eastern sky, seem like fishes with 
smooth hog backs, yet no doubt they would present some- 
what the same appearance if viewed sideways from any other 
point. 

The peculiarity of these clouds is that tliey are very smooth 
and regular in their upper curved surfaces, and comparatively 
flat below— quite different from the bubbling surface of a 
cumulus cloud, or from the straightly-drawn-out fornis of 
stratus clouds, and also widely differing from the delicate 
feathery forms of the high cirrus clouds. 

The fish clouds belong to the class cirrostratus generally, 
and I should estimate that their normal level is at least 
10,000ft. above the sea. Generally, the barometer is high 
when they begin to appear. It tlien begins to fall, and a 
northerly blow follows, sometimes within six hours, more 
generally after about twelve hours ; but occasionally it is 
delayed for twenty-four hours, or even more. 

The appearance of these fish clouds may be that of small, 
delicately-shaped, scattered fishes, in which case the follow- 
ing noHh wind is generally not strong, and there is little or 
no rain. - If the fish-clouds be more massivo, or if, as often 
happens, they are joined together so as to form undulating, 
eel-shaped clouds, with the cnaracteristic smooth, hard,cm‘V6d 
outline above, then probably the northerly blow will be 
strong, with rain. Sometimes the fish clouds are superim- 
posed one on another, so as to form, as it wore, a pile or piles 
of fishes. This form is not so common, but I think it also 
is followed by bad weather. 

So far I have merely dealt with observed facts, which I 
hope others will also observe, if they have not done so al- 
ready ; and it will be specially valuable to have instances 
when northerly blows with ram have not been preceded by 
fish clouds, or when fish clouds have not been followed by 
the wind or rain. But, admitting that my observatiouB are 
correct, and that this form of cloud usually is seen before a 
strong northerly wind, can we in any way account for it? 
We know that the great system of circulation in our atmo- 

S ' 9re, produced by the joint action of the sun's heat and the 
y rotation of the earth, gives rise to vast eddies in the air, 
known as cyclones and anticyclones— the cyclones, or lows/’ 
if viewed from above, being like great saucers, rotating in this 
hemisphere as the hands of a watch ; the anticyclones, or 
highs," like inverted saucers, rotating the other way. But it 
is with the cyclones, or ** lows," we are now concerned, as they 
give us our strong winds and storms. The motion of the ait 
m a cyclone is very complicated: it is drawn inwards 
it is poured outwards above, it ascends in a spiral ooutsoi 
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and the whole systoin, extending, it may be, over one thon* 
aand or even two thousand miles of the earth's surface every 
way, is moving rapidly to the eastward. The rate of east* 
ward progress averages about five hundred miles in the twenty* 
four honrs. This causes the variations in the direction of 
the wind and in the height of the barometer. But the force 
of the wind varies with the rotary motion. The wind at the 
front of a cyclone approaching us from the west must be from 
the northward or north-westward if, as is almost always the 
case, the centre of the storm is not to the north of us. Very 
generally it is south of llew Zealand altogether. Very rarely 
It is north of Wellington, and in these rare cases, when the 
storm would begin with a north-east wind, changing by 
east to south, probably the characteristic fish clouds would 
not appear. 

For I imagine that their history is somewhat like this : As 
the cyclone advances from the west, warm, moist air is drawn 
in below from the north on that side of the eddy ; it is whirled 
onward, upward, and southward until it roaches a cold level, 
where its water-vapour is condensed into clouds, and the dry 
air pouring over them smooths down their upper surfaces into 
the fish -back forms which we observe. 

This seems to mo a probable explanation of the way in 
which these clouds are formed on the north-eastern edge of an 
advancing cyclone here, and of the reason why their appear- 
ance should be a usual precursor of a north-westerly blow 
with a falling barometer, to bo succeeded by a southerly blow 
with a rising baroiheter, as usually happens. The cause I 
have assigns is, of course, conjectural, but it seems to me 
reosouable ; and, if it be true, the same weather prognostic 
ought, I think, to be true all up the west coast of this Island, 
and probably as far as Westport on the west coast of the 
South Island, or even farther south. On the east coast, or 
inland, probably this form of oloud would not be so usual or 
chuacteristie, as tbe advancing oyckme circulation is, as we 
know, much broken up by the great mountoiu barrier running 
nearly north and south through these Islands, and the indrau^t 
of air would be modified by toe land-surface over which it must 
pass.. The break in this harrier at Cook Strait and the direc- 
tion of our ooast-line here are undoubtedly the causes of the 
prevailing northerlv or sodtherly winds experienced here, ike 
'Westerly winds being defieet^ north or south, and easteriy 
winds very nrely occurring, because, as before observed, the 
eentres of (he oymones usuwy are to (be south of us. 
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Akt. XL — The Ultimate Problem of Philosophy, 

By William W. Carlilk. 

[Read before the WellinQton Phil<^ophical Society, 2lsi August, 180SJ} 

With regard to all the great problems that in previous ^es 
had occupied more than any others the intellect of mankind, 
we have become accustomed of late years in England to be 
told that what is golden is silence. Since the days of J^rkley^ 
for several generations speculation in regard to first principles 
was practically banned among us, as far as the Bvsteinatic 
work of science and philosophy was concerned ; and, looking 
back on that period, we are forced to inquire, Was the result 
from any point of view satisfactory ? The outcome was that 
what was best in English thought took flight from the uni* 
versities and found refuge in the poetry of Wordsworth, and 
subsequently in that of Tennyson, Browning, and Arnold; 
while speculation in regard to historical, political, and social 
questions was only sav^ from shallowmess and triviality by 
the influence of German literature, reflected in the writings 
of Thomas Carlyle. Galileo is reported to have said that for 
one hour of his life that he had sj^nt on mathematics he had 
spent seven on philosophy; and it seems to be the case that, 
somehow or other, the world is so constructed that inquiries 
into matters that seem at first sight wide enough from im^ 
mediate practical requirements — investigations into the na* 
ture of identity and causality, of the human soul, and of the 
genesis of the world— -are capable of putting thought on the 
right track even with regard to subjects of scientific detail. 
How otherwise can we account for the fact that Leibnita 
deduced from first principles a doctrine that closely resembles 
the doctrine of the conservation of energy some two hundred 
years before its time, and the same great thinker, in his theory 
of the continuous gradation of created beings, arrived at con* 
elusions that approximate to the modem doctrine of evolu* 
tion ? 

A notable change, however, has taken place in the trend of 
English thought in reference to such matters during the last 
five-and-twenty years. Hegel, who, while the influence of his 
philosophy was at its zenith in Germany, was apparently, fbr 
the most part, regarded as a more or less fantastical mystic 
among ourselves, then began to number among ids disciples 
and expositors many of the most competent of English philo* 
sonhers, including such men as the late Mr. Green; 1^t^s<Mr 
Edw^ird Caird, the present master of Bidliol ; Mr. P. Hf 
ley; Professors Wallaco, of Oxford; Jones, of Glasgow ; Wat* 
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wm, of Cani^a ; and many others. So much so that, if any 
ayitein of philosophy oan be said to be dominant in England 
at present, it is the system of Hegel. Hegelianism, however, 
is with us a general name for the philoscmhy which at the 
beginning of the century sprang up in Germany, contem- 
poraneously with the development of the poetic spirit that 
gave birth to Goethe and Schiller — and was, indeed, another 
aspect of the same movement — rather than for the special 
oharaeters which distinguish the philosophv of Hegel from 
that of his contemporaries Schelltng and Fichte. It has bwn 
remarked, indeed, with some truth, that HegelianUm, having 
lost its birthright in Germany, is sojourning now in the tents 
of England and America. What is true and valuable in 
Hegelianism, however, still survives in Germany in the sys- 
tems of other thinkers, even of one so widely removed from his 
special standpoint as Lotre, and yet more notably in the sys- 
tem of Von Hartman. 

It is not now my intention to-night to attempt to add to 
tile number of his expositors, or to deal with any of the 
details of his system. What it seems to me is the imperish- 
able truth it contains lies in its emjphatic repudiation of the 
right of Kant or any one else to set bounds in advance to the 
Bwjects of human inquiry, and the confident assertion of the 
adequacy of the grounds that we possess for the belief that 
behmd the developments of nature and history are visible the 
tmrations of a guiding intelligence, of which our own is the 
(mhoot and the image. 

For those who incline to the opinion that mind can be 
adequately accounted for as something that exists in the 
universe only as a product of cerebral organization, a class 
of idiehomena which manifest themselves as the result of the 
operations of the ooUtetive and continuous thought oi a race 
at a community are worthy of due consideration. Take such 
a phenomenon as the British Oonstitution : We have in it a 
wwl-^fined, fuUyootaaniaed system, capable of being adopted 
hy other States besiaes the State which originally developed 
tt, and, in essential matters, hy no mnans easy to improve 
uptm. The founders df tiie American Bepublio, sharing the 
fmoy prevaleht in those days that innovation could not 
etbw than fanprovraie&t, fought that they could alter it 
eaeilly foc^tiie oeiter W se^roting the legislative from the 
•xeeqtiee functions. How profound was their mistake has 
Men veqr eoe^itiWilT made out by Mr. Bagehot. We find 
CMCtdiag te tifot wnt^ that European States wtdoh have 
Hbee Cldnstitutione have adhered much more 

,M»|M|^ ter.:|be'i^^ than the American Convention 

wli to what English lawgiver, states-^ 

oharaeteristios of the English 
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Constitution aro due we find at once that wo might as well 
ask to which of the primeval men were due the fiiret germs of 
the moral faculty. The separadon of the legislative and 
executive functions, subsequently carried out with such mani* 
fold disastrous results in America, was the favourite project of 
leform in England at the period of tlie revolution of 1688, and 
only escaped being carried into effect owing to circumstances 
that present the appearance of being accidental. We see only 
the impulse towards freedom and self-government mrvoding 
many generations of Englishmen, and the apparently chance 
survival of expedients that fell in with the aim of this inmulse. 

A phenomenon of the same sort is the growth of Gothic 
architecture. “No one/* as Emerson says, **can walk in a 
road cut through the pine-woods without being strack with 
the architectural appearance of the grove, especially in winter, 
when the barrenness of all other trees shows the low arch of 
tbe Saxons. . . . Nor can any lover of nature enter tlie 
old piles of Oxford and the English cathedrals without feeling 
that the forest overpowered the mind of the builder." Yet, if 
we turn to the history of arcliitecture, wo find apparently no 
one architect who bad the desim consciously in view of 
reproducing in stone the image of the forest. We can trace, 
on the contrary, the various stages by which the basilica 
became transformed into the cathedral, and can only interpret 
the ideal that fully realised itself in the fourteenth century 
as one that more or less unconsciously dominated the mind 
of many generations. The collective continuous mind thus 
seems to have in it something that cannot be accounted for 
offliand as the mere sum of the conscious thoughts and wishes 
of various individual minds. 

If we glance at a widely-different department of life from 
Ihe politics and art of man, other illustrations, perhaps oven 
more interesting and more marvellous, present themselves. 
When Mr. Darwin writes of sexual selection there ore plainly 
two very distinct principles before his mind. One is the sur- 
vival of the strongest or best-armed males in their struggle for 
the possession of the females : this involves no presupposi- 
tion essentially different from that involved in natural selec- 
tion. The other, that to which the continuous increase in the 
beauty of the bird-world is due, does involve a presupposition, 
the full purport of which Mr. Darwin himself cbes not appear 
to have clearly realised, lie thinks it sufficient to assume 
that the hens appreciate beautiful forms and colours to 
account for the fact that the cocks of many species become 
from generation to generation more and more beautiful. This 
indefinite increase in some abstract characteristic 
“beauty,** however, does not at all adequately r^resent the 
facts in individual instances. The more and more that 
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is spoken of can hardly be otherwise regarded than as an 
approximation towards something in the nature of an ideal 
existing in some mind that did not itself cease to exist with 
the passing^away of any single generation. How otherwise 
can we represent to ourselves the gradual evolution of the 
ocelli on the peacock’s tail, or the still more wonderful ocelli 
which with such incredible accuratjy reproduce the effect of 
light shining on a convex surface on the wing-feathers of the 
argua-pheasant ? In the difference between the upper and 
lower ocellus in his illustration (*< Descent of Man,” p. 149, 
vol. ii.) we seem to see the very last finishing- touch being 
given to the picture. We need hardly, however, resort to 
isolatcHl and remarkable instances like this to discover the 
operations of a general mind underlying the operations of 
individual minds in the lower world. It seems to gleam 
through every instance of the exercise of an untaught instincti. 
The more fact of the discrimination by birds of the pitch of 
musical notes and the varieties of colour, though so obvious 
and familiar, if rightly considered, brings us vi\*idly in view’ of 
the supernatural in nature. We know that the relations be- 
tween notes and between colours both rest on exact numerical 
relations between vibrations and undulations, and that w’hen 
we discriminate notes and colours we may l>e said, in a fashion, 
to perceive these numerical relatiions ; we know that the dis- 
covery of them is, at any rate, implicit in our immediate 
perception, and waits only for reasoning thought to make it 
explicit. If the birds have, iu this respect, the same percep- 
tions that we have, can we interpret the fact otherwise than 
by the hypothesis that we and they alike share in the opera- 
tions of a vaster mind ? 

We are accustomed to view all the organised and systema- 
tized products of human intelligence under the category of 
things made,” often with much inaccuracy. If a man builds 
Ik house or constructs a machine ho has a plan, either on paper 
or in his mind, winch he follows out In detail. Tlie mental 
^cess as the result of which a poem is written is widely 
oifiFerent. Burns tells ua that he composed his songs often by 
humming an air to himself and waiting till the words came. 
If one could have viewed the process from the outside, with- 
out knowing; anything of the mind behind it, it might have 
seemed to him as if there vfere a struggle for existence between 
the words, and the survival of those best fitted to meet the 
exigencies of the rhythm and at the same time to call up 
ideas that were interesting and inspiriting. The Herbartian 
pycbolo^ has familiarised us with the conception of a contest 
between ideas for a place in consciousness, and the survival of 
such only as fall in with the needs of a dominant apperceptive 
tystern... Btirvivid of its constituent factors under the infinence 
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of an ideal is indeed applicable to the pnesis of all that is 
organized or constructed by us» even to those things that we 
ordinarily look upon as being made offhand in accordance 
with a copy. It is only the last stage that is thus accom* 
piished. One can set himself novradays to construct a triple* 
expansion engine, and need no other equipment for his task 
than care and patience and ordinary intelligence. But could 
any one have aone it fifty years ago ? The steps in engine* 
construction between that day and tnis have been achieve by 
a mental process analogous to that by which poems are written 
and Constitutions are developed. Wc are becoming daily 
more and more fully conscious of this fact. We can perceive 
that though Brunei could not build a ** Great Eastern*' that 
would work, the progress of naval construction since his time 
renders it probable that our descendants will build vessels of 
vastly greater magnitude than it. We do not set ourselves 
now to make wings and, having made them, leap into space, 
but we are still further from laying it down as beyond question 
that aerial navigation is for ever impossible. Bather we set 
ourselves to estimate what progress has been made over a 
period of ten or twenty years past in diminishing the propor- 
tion which the weight "of engines must bear to the motor- 
power that they can devolope, and on this basis to calculate 
what progress the next ten or twenty years are likely to see 
made in the direction of the solution of our problem. Simi- 
larly, in matters political, we have travelled far since the days 
when Locke or Rousseau saw in the relation between king 
and people the result of some conscious bargain deliberately 
^‘made" at the dawn of history; or since the days when 
the sages of the Directory had religions in their pigeon-holes, 
ready to be made actual by au edict from head-quarters. Even 
socialism — at any rate Fabian 80 cialism-<^r 6 cogni 8 eB now that 
it must reckon more or less vrith nature and Its gradual pro- 
cesses. We are beginning to find out that there are many 
things in the world that are organized and systematized yet 
which cannot be said to be m^e." Making " is a deduc- 
tive process onlv : it gives effect iu the real world to an 
abstract rule. The process by which the rule itself has been 
obtained belongs also to thought, but to the province of induc- 
tion. It is induction that we find taking pwe whenever the 
evolution of anything is the result. 

A theory of the reason that would adequately define the 
separate provinces of induction and deduction is still a desi- 
deratum in logic. Mr. Mill's theory is by no means consist- 
ent with itself. In the body of his work ho treats the two as 
co-ordinate processes, wliicb achieve the same end by diffiarent 
means. In the chapter on Deduction/' on the contrary, we 
find him maintaining that every deduction has m it three sU^ 
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— an induction, a ratiocination, and a verification. That is the 
true account, I think, of every process of conscious reasoning. 
We can only draw a line that will afford the basis for consist- 
ent treatment between induction and deduction by regarding 
the former, substantially as Whowell does, as the light that 
goes up — the happy tnought, the illuminating generalisation 
to which no methods are applicable ; and the latter as the 
process by which such generalisations are in the end either 
confirmed or rejected. The sO'Called inductive methods can 
be applicable only to ratiocination and the verification. This 
view corresponds with Mr. Mill’s own description, in the earlier 
part of his work, of reasoning from particulars to generals as 
the process of mother* wit of the shrewd, untaught intelligence. 
It may be possible thus to see some truth in the striking 
thought of Emerson : ** Generalisation is always a new influx 
of divinity into the mind — hence the thrill that attends.'* 
The deductive process of making" could, then, very plainly 
>>e only the process of human minds, whose workings are based 
on abstraction; and it seems, moreover, that it only corre- 
sponds to one aspect even of their processes, and that not a 
universal one. It may thus, I think, yet become possible for 
us to comprehend that, though we must give up Uie concep- 
tion of ** maJring " as applicable to the genesis of the world, we 
may still hold to the telief that it is the work of mind, and 
even of that description of mind of which our own is an imper- 
fect image. 

The pbilosophv of Hegel has familiarised us with the 
thought of pairs of complementary conceptions, one of which 
is ana must be implicit in the other — though those who are 
loudest in affirming either of the two are often farthest from 
recognising that Uiey at the same time affirm its comple- 
ment. People have only to know what they say," as he 
observes^ in order to find the infinite in the finite." The 
category of complementary conceptions is applicable to many 
others besides those o! the infinite and tlie finite. The con- 
ception, for example, of the possible illusoriness of vision, of 
which Hume inaae so much use, plainly postulated the pos- 
session by us of some trustworthy standard by comparison 
with which the information that vision ^ave us might be pro- 
nounced either illusory or valid ; yet v^th the recognition of 
this fact his theory of subiecrive idealism must necessarily 
have vimished. In the history of the world, indeed, as wo 
find it, it often tsto many mnerations for a thought that is 
insse already as to oeOome explicit. Hence it is the 

rule eiiAher than the exception with intellectual movements 
th«4 ^rl ait ,a sAem that seems to us, on looking 

at them# to he very obvioasly only an intermediate one. 

century, the assertian of 
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the right of private judgment stopped short at the precise 
point that it did ; and how, in the eighteenth, the EcUurcisse- 
ment, in the main hostile to Christianity, identified itself with 
what is, in truth, a Christian doctrine — the equal rights of all 
men. 

Applying this point of view to theories of the nature and 

i jenesis of the world, it seems, on reflection, sufliciontly mani- 
est that the conception of it as a mechanical system is a com- 
plementary one to the belief in the existence of a mechanician 
outside it. Yet the philosophies which most vehemently 
assert the necessary invalidity of thtj belief in a God who 
made the world as a man makes a watch are those which, 
with equal assurance, assert the possibility of our remaining 
satisfied with the conception of the world as a watch, but 
without any maker. Such a standpoint, however, can be only 
a transitional one. If there is no mechanician, then the world^, 
it is plain, is something very difiorent from a mechanical 
system. “ The brain secretes thought,** we are told, as 
the liver secretes bile.*' Let us suppose that it does: the 
question next arises, How does the liver secrete bile? It 
plainly will not do to conceive of it as secreting it in anything 
like the same way or manner as that in which the steam- 
engine converts heat into motion. It must be conceived of 
rather as secreting it in the manner in which the engine, phis 
the man endowed with conscious wdll and intelligence who 
attends it, effects this end. If there be nothing to take the 
place of the man alongside the organism, then the organism 
itself cannot be viewed except in one of two ways — either as 
something that has an independent life of its own, or as some- 
thing that shares the life of some wider existence. 

We speak freely of some things in the world as ** living,’* 
and of others as ‘*dead’* and “inert”; but if we force our- 
selves to consider what it is we really say when we use such 
expressions we will find that we can never combine the 
predicates of “deadness” and “inertia” with the predicates 
of motion and change as applicable to any subject without 
having in the background of our minds the thought of some 
cause outside such a subject that moves and changes it. Once 
convince us fully that no such cause exists, ana its motion 
becomes at once for us sufficient evidence of its life. If there 
were nothing in the universe, we are told, but two drops of 
water, and they were millions of miles apart, they would not 
rest where they are, but would at once begin to move in a 
straight line towards each other. We can conceive of such a 
fact under the category of mechanism only, because in the 
Bomiconscious background of our minds there is the tra* 
ditional thought of a God who moves them. Blot out that 
thought completely and the drops of water become at once 
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things endowed not only with some sort of life, but also wuih 
some sort of unconscious knowledge of each other's existence 
and position. We have been accustomed in the past to make 
use of the categories of the material world to express, as best 
we can, the facts of mind. A tendency, however, is noticeable 
in recent science to reverse tbe process. We speak naturally 
now of the refracted light-ray as seeking the least circuitous 
route to its goal that is in the circumstances i^ssible to it. It 
comes naturallv, too, to Mr. Darwin to ask, with reference to a 
reversion like the occasional appearance of the doable uterus, 
how could it “know,** as it were, what course it had to follow, 
unless we assume its connection by descent with some form in 
which it was normal. 

Hence, even if we are old-fashioned enough to be desirous 
of finding adequate reasons for believing intelligence to be the 
guiding principle of the universe, we can look on with equa- 
nimity at the Kantian criticism engaged in demolishing the 
ontological, cosmological, and physico-theological arguments 
for the being of a God. The very statement of such argu- 
ments involves the conception of two subjects — nature and 
God — the existence of the latter of which has to be proved 
from qualities perceivable in the former. Let us conceive the 
work to be thoroughly done, and the God of the old natural 
theology to be extinguished. We are left alone then with 
nature — with the totiuity of things, including ourselves, as the 
percipients of them all. This is, then, the one subject in the 
universe ; and we are driven at once to ask, What arc its pre- 
dicates? That one of them is life is a self-evident conclusion ; 
and that others are organic unity, and in some sense the 
manifestation of intelligence, are further conclusions which 
every fresh discovery in science emphasizes. By the time wo 
have assimilated them, however, we find that the very fact of 
getting rid of the God of the old natural theology has brought 
us ba^ many steps in the direction of a conception which, 
after all, closely approximates to the conception of God in the 
natural mind. So far, Hume would be with us. With the 
eommon-sense of English thought, which does not let its 
theories run away with it, he allows his doctrine of causation 
to go by the bosra, and does not hesitate to say that there 
can never be any doubt as to the being of a God— the only 
questions that can arise are questions in reference to his 
nsture. It is here, indeed, that the true difficulty begins, tf 
we can go lio furttier in assigmng predicates to the one great 
subjeet than to affitm of it life, unity, and some sort of in- 
telhgenee, there is much truth in Hume's contention that our 
belief oau never be the ground ** either of any action or of any 
fiavfaearanee.'^ It is pliun that we can find these predicates in 
no other manner man by castitig our glance on the world 
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about OB, and back over its history. In doing so it will be all 
in vain for us to attempt to shut our eyes to the manifold 
miseries and bitternesses of human life. Nor does it assist US 
to tell us, as Hegel does, that all this exists merely that the 
Absolute Spirit may become conscious of himself. Bather, the 
heart rebels at the suggestion that human misery should have 
been devised for the attainment of an end that cannot be 
represented as either noble or unselfish. There is nothing in 
self-consciousness that is, in itself, admirable or attractive: 
as Goethe profoundly remarks, humility, the sweetest of 
womanly virtues, can never know anything of its own exist- 
ence. It is idle, too, to tell us, in any phraseology, that evil 
is negation — that it is something that does not really exist. 
He who uses such phraseology does not alter the facts, he 
merely confuses for himself the connotation of such words as 
“reality," “existence,” and "evil.” Shutting our eyes, to 
nothing, we may, however, still ask ourselves the question. 
Does it not, in spite of everything, seem clear that “ the real 
tendency of things is good"? Imis ranch, at any rate, was 
the intense conviction of one who was even more alive than 
most of us are to the darker side of human things. Without 
prejudging the question whether it is a conclusion capable of 
Wng scientifically established, it may be said that, if it can, 
we cannot, I think, escape from the further conclusion that 
there is on ideal which the Universal Mind is endeavouring to 
realise in the world — that this ideal is nothing else but the 
amelioration of its condition. 

The question, at any rate, of any belief in God which is 
more than a formal and unmeaning one appears to be bound 
up with that other question whether or not the real tendency 
of things is good — that is to say, whether or not there 
is, in spite of all fluctuations, a progress, steady on the 
whole, towards a higher and better state of things per- 
ceptible in mundane aflairs, and whether such tendency is 
not the necessary outcome of the Jaws of life and devel<^ 
ment. 

Though Hegd, in his abstract formalisation of his doetrfne, 
places the goal of existence in the realisation of itself in con- 
sciousness by the Absolute Spirit — a conception which, what- 
ever aspect of the truth it may present, does not in any way 
commend itself to human love and admiration— when he 
comes to show us his principle at work on the stage of the 
world’s history, -we find that what it seems to mean is ♦b M ? 
there is some ihtelligent principle behind human affairs, or 
immanent in them, whiob inverts the fall of empires, the de- 
cadence of.oivilisatibnB, the inroads of barbarism — everything, 
in short, that seems at first merely evil and disastrous— into 
the starting-point.. for the development of new eras, 
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terijsed by greater happiness and greater liberty than those 
which preceded them. He treads with firm and certain step 
— here and there, perhaps, riding his theory of triplicities to 
death, as when he divides even the continents and their physical 
features into triads — but, on the whole, arriving at a concepti6n 
of historical development which largely anticipates the con- 
clusions that the progress of science and research has since 
made inevitable. Schlegers conception of a primitive univer- 
sal civilisation, from w'hich barbarism is a retro^ssion, is, 
for example, dismissed as hardly worth considering; yet its 
validity was maintained by very competent thinkers until 
quite recently in England. Altogether, his conclusions present 
a remarkable parallelism with those which Mr. Bagehot, in 
his ** Physics and Politics,*' bases on the established doctrine 
of evolution. If speculation in regard to first principles is, 
from a practical point of view, so valueless as many would 
have us believe, it is strange that metaphysics anticipated 
science by at least half a century with reference to a matter so 
fertile in practical bearings as national development. What 
is least formal and abstract in Hogol's lino of thought is 
probably what will be found in the long-run to bo of most 
permanent value. His doctrine that conceptions, as soon as 
they become explicit, go over into their opposites, appears to 
be transfixed by Lotze^s criticism that conceptions never alter, 
though the things of the finite world pass from the sphere of 
one concoptioD into that of another. If the process, too, had 
the absolute universality which he asserts for it, it is hard to 
understand bow rational freedom itself could be an exception. 
If the alleged principle were universally valid, sliould we not bo 
foto^ to conclude that, as soon as rational freedom itself became 
explicit in the world, it must pass over into irrational bondage ? 
It is hard to see also how from the absolute equivalence of 
the elementary opposites — from the theory iibat ** being '* and 
** notlung ** are the same — anything but a see-saw between these 
opposites could result. If the negative element is to be con- 
quered in the end, must we not conclude that it was never 
from the beginning the full equivalent of the affirmative ? The 
Eleaiic ^otrine, adopted by Bpinoasa, that evil is negation, 
though, if taken ae it stands, it is little better than a barren 
Mradox, is yet maoh nearer the truth than the doctrine of 
the identity or lull equivalence of opposites* It is, indeed, an 
approximate statem^t of a truth that has played a great rSle 
in philoeophy, and is dos&ied, perhaps, yet to play a still 
greater one. If ev9 is not literally non-existent, it at any 
M Bpinoea very clearly recognised, carries within it a 
seff^sestrimttye ek^^ If mison,^ae be says, even per- 
suaded lie tjo lie for oar own advantage, or even in order to 
outselyise Irm imminent danger, it would persuade all 
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men always to do the same, and then social existence 
become impossible ; and thus the principle of lying, if carried 
to its full length, destroys itself. Hence reason, he concludes, 
can never persu^e us to lie. We have in this the germ and 
more than the germ of the Kantian doctrine, “ ^t the 
maxim of your conduct be that which can ho made into law 
universal.'’ A further consequence naturally flows from it — 
viz., that, in as far as any nation, any theory, or any institu- 
tion contains elements of moral baseness, in so far ^so does it 
contain elements of weakness ; that whatever survives in the 
world survives in virtue of that in it which is true and 
valuable. This is the kernel of the doctrine that has been 
preached in our day with much energy of conviction by 
Thomas Carlyle, and has vividly impressed the English-speak- 
ing world. Beferring to the rise of Mahometanism, for 
example, he says, I will allow a thing to struggle for itself 
in this w^orld, with any sword or tongue or implement it has, 
or can lay hold of. We will let it preach, and pamphleteer, 
and fight, and to the uttermost bestir itself, and do, beak and 
claws, whatsoever is in it, very sm^e that it will, in the long- 
run, conquer nothing wliicb does not deserve to be conouered." 
If the real tendency of things were not good this coula not be 
so. As it is, ^*A11 that is right," he contends, includes itself in 
this, of co-operating with the real tendency of the world." If^ 
however, we can recognise the truth that this view of life 
contains, we must also recognise that the intelligence which 
guides the universe is working out by degrees the realisation 
of an ideal that is also our own. 

Carlyle's doctrine is plainly a doctrine of the survival of 
the fittest among theories, religions, and institutions ; and 
here again we find speculation on first principles anticipating 
the conclusions of science. It difiers from Mr. Darwin 
survival of the fittest, however, in this : that in it the ** fittest " 
has the definite moaning of the best and the worthiest. With 
reference to Mr. Darwin's formula, it has frequently been 
pointed out that the survival of the fittest can mean only the 
survival of what is best adapted to survive. like the Hegelian 
theory, however, it appears to more advantage in action than 
its formulas. When we see how it is applied we can perceive 
in it another meaning. Mr. Darwin himself finds in it a 
principle which must necessarily lead to the development of 
the social instincts, the unselfish side of our nature. It seems 
ol^r to him, too, both that the stru^le for existence cannot 
fail to develope intellect in the race, and also that the develop- 
ment of intellect must secure the development of morality 
pari passu with it. We arrive thus by another h priori road 
at the same ccmclosion — ^that the real tendency of things can- 
not be otherwise than good. 
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Perhaps the ^atest difficulty that presents itself to the 
acceptance of this conclusion is that which flows from the 
doctrine of the equivalence of opposites. It needs little reflec* 
tion to discover that the biblical conception of the knowledge 
of good as having entered the world together with the know* 
led^ of evil shadows forth a truth of wide-spreading signifi- 
oance. It is plain enough that the hero and the martyr 
could never have appeared in the world without the tyrant 
and the bigot. The delights of success for one man must« 
it always seems, bear a tolerably exact proportion to the 
agony of possible disappointment for himself, and of real 
disappointment for others similarly situated. If by w'hat 
we fancy as the fiat of Omnipotence nain were at once 
completely done away with, we might fina that the principle 
of consciousnessi perhaps of vitality itself, had perished. 
We are thus sometimes driven to question the very possi- 
bility, in the nature of things, of any fuller realisation of 
happiness in the world than we find there now. It must 
be conceded, I think, that the negative principle must ah 
waj^^s be manifested there in some shape. Without the pos- 
sibility of disappointment there could be no such thing as 
the serious pursuit of any purpose, and the possibility of 
disappointment itself involves pain, and pain often of the 
acutest sort. It may be that we are dreaming altogether idly 
in dreaming of a painless goldet) age ahead of us. This much, 
however, is observable : that the negative principle can assume 
very different forms in different stages of the world's develop- 
ment. In nature, the only remedy for failure or imperfection 
is the prompt destruction of the forms that manifest defects. 
When consciousness dawns, the place of destruction can be 
^ken by the instinctive association of pain with what is in- 
jurious. With the civilised man, again, the mental represen- 
tation of psin — say of starvation — some time in the future can 
take the place of the actual pangs of hunger in the present. 
A further stage sees the approval of our fellows largely substi- 
tuted for ever^ other motive of action. The worst of all pains 
for us, then, is to be found in the fact of being shunned and 
despised by our neighbours; and, at a still further stage, 
we can feel that even this is endurable so long as we are 
not forced to agree with our neighbours in detesting and 
despising ourselves, that being the one pain at all hazards 
to be avoided. If thus even we arc forced to hold that pain 
can never be got rid ot there is ample room for the ameliora- 
tion of the world in the substitution of the more refined for the 
grosser fcHrms of it. 

Out of such reflectkme on the nature of pain there dawns 
^mly ooi us the suspidon that we may be in error in the 
faucy that Qmnipotenoe could make all men happy and 
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virtuous by its fiat if it pleasod. Happiness and vi^ue may 
be things that are not “ makeable.** If •'making** is a cate- 
gory applicable only to a very limited aspect of the opera- 
tions of the human mind it may not be applicable at all 
to the operations of the Universal Mind.^ What if, in the 
nature of things, nothing better is achievable than that 
which has been achieved and is being achieved ? We have 
wars still : possibly without them civilisation might fall into 
rottenness and decadence. They are not followed, however, 
nowadays by the enslavement and slaughter of unarmed 
populations As, moreover, the customary law in each na- 
tion, when it gained sufficient strength, in the end created 
a tribunal to enforce it, so it seems possible that inter- 
national law, which now exists in the shape of custom only, 
may also similarly develops itself. Wo have thus, perhaps, 
in the very fact of the existence of inteniational law, a pro- 
phecy of a federation of the nations strong enough to make 
public war as impossible between civilised States as private 
war is now within them. 

Not many years ago we were in despair at the anticipation 
that the trend of our industrial civilisation was in the direc- 
tion, no doubt, of making the rich richer, but at the same 
time of making the lot of the poor harder than ever it had 
been. Becent developments appear to indicate that this was 
only a transitional stage. It is coming to be widely believed 
now that the unfailing tendency of every new invention is to 
shorten the hours and to increase the remuneration of labour, 
as well as to increase the purchasing-power of its earnings. 
It seems on all grounds well within the bounds of possibility 
that the next century will see an enormous diminution in the 
physical miseries of the world, and it seems open to us, at 
any rate, to hail every achievement of science as something 
that is without fail hastening on that consummation. Im- 
partial, unbiassed reasoning ^one appears to all that is 
requisite to warrant our faith in the beneficence of the Mind 
that is guiding our destinies. 
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Abt. XII. — Memorabilia of certain Animal Prodigies, Native 
and Foreign, Ancient and Modem, 

By W. Golemso, P.E.S., P.L.S. (Lond.), Ac. 
iBead before the Hawke's Bay Philosophical Institute, IHh November, 

im.] 

Bt. Gtfoirco, that nwinnecl ibe (troQfm, ■.nd «‘or \Anco 

Hito 00 bin homobaok mine boitass’ door. 

Tonch oi wome foneet . . . 

And uittko a monster of yon. 

Braksp.. K. John/' Act II., Sc. 1. 

I |m alone, 

lake to a lonely dragon, that nia fen 

Makea fear'd, and talk'a of more than aeon. 

Btusap., '* OoHol.," Act IV., Bo. 1. 

Eabu in the month of May, when the shooting season be^iis, 
I was residing, as usual in the autumn, at Dannevirke, in the 
Forty-mile Bush, and I heard the friendly warning given to 
“ Look out I ” or ** Beware 1 ” at a certain notorious lagoon, 
pool, or deep-water swamp, frequented by ducks, lying about 
three miles from Dannevirke, and not far from the bridge over 
the Biver Manawatu. 

Curiosity being aroused, I made inquiry, and I found that 
during the shootuig season of the last year (1893) a young 
man of Dannevirke named George Slade, out shooting, had 
there seen a taniwha (unknown watery monster), and had 
&ed at it and wounded it. Through the kindness of the 
xewdent clergyman (Bev. E. Bobertshawe) I bad an interview 
nest day wiw the young man, who related the whole matter 
vetv dearly, temperately, and coherently : and, briefly, it was 
as follows : He was oat shooting, and, having fired at a duck 
there swimming, and killed it, his dog went into the water 
«lt«r it ; hot before the dog got up to the duck a large 
animal (unknown) emerged from the thickly-growing raupo 
(tolrushes) adjacent, and, swimming, made direct for the d<^ ; 
on tins the dog retreatad howling, sans dock. Seeing this, 

' Slade, tm the high land above, fired at the strange animal, 
and atriiok its head, beyond the eye, and near the uigle its 
mocdib. On teoeiving me shot the ereatum tamed and twam 
baek hito the tall ranpo, and was not again seen. . GAade 
fori^her said, ita head waa raised, aa if on a nedr, a little above 
kw. water, and i^j^paaced about 1^. long, with greyish hair 
OK hat. Ba kad mlatad the ooeurrenee at the time on hie 
tttnm to tka ik>wnaki{i^ so fdiat it was well known and talked 
o& atrange relation by him bronght four 

to the atc^ riiat, when ont riding lately in 

seen a oreatiire, apparently 
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swimming, in the water there, that looked in the distance 
like a young colt*** with its head and neck above the surface. 

The place itself is isolated, surrounded by high, broken, 
cliffy banks that are deeply wooded, and rather difficult of 
access, the water having a narrow outlet into the Biver Mana- 
watu. 

This newly-related narration of that strange event of 
1893 , together with the simple, honest, unpreton^ng manner 
in which it was told, and the knowledge the residents had of 
the character of the relator, made such an impression on the 
minds of some of my friends who heard it, that three of them 
(strong and determined, and used to heavy bush-travolUng) 
arranged to visit that out-of-the-way spot the next day, the 
weather, too, being fine at the time, lliey did so, and, after 
much and heavy exertion, descended the cliffs, and explored 
pretty much of the shores and surroundings of the lagoon, but 
saw nothing of any strange animal, and, after extricating 
themselves with some difficulty, they returned late at night to 
Dannevirke. 

While we were conversing with Mr. Slade, I expressed my 
opinion that the animal seen by him in the water might be 
one of the seals of the New Zealand seas, which I had seen in 
former years on our sea-shores, and whoso hair was also of 
that colour described by him; but how a marine mammal 
should have found its way so far inland, and particularly 
through aud Jigainst the current of the rough and rapid waters 
of the notorious Manawatu Gorge (the only way of access), 
seemed an insurmountable obstacle. However, I offered him 
a good round sum for the animal, or for any pretty larae 
portion of it. Mr. Bobertshawe, also present, related the 
capture of one of those seals far up in the Biver Waikato 
several years ago. 

In writing to Sir James Hector shortly afterwards (oh 
other matters) I mentioned this phenomenon, and, in rej^y, 
Sir James says, **Your taniwha is no doubt Stettorhynohm 
lepionyx. Several years ago I heard the same tale from 
same district, and on inquiry found it to be so. Ten yesirs 
^0 a Uifivwhu was captured in a lagoon near Hamilton on the 
Waikato, and exliibited in a butcher's shop, and it proved to 
be a Stenorhynchus^** 

An instance of the capture of one of these marine animals 
I may mention, as it came under my own observation, and 
the circumstances attending its seizure were strange, if not 
unique. It happened early m the forties. I was then reside 
ing at Waitangi, on the immediate southern shore of Hawke's 

* tfaia should seem stm^e, I menilon in a note that MadsI 

boms, baU wild, ace vety nuinetous in those piarts* 
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Bay, and close by the Maori pa (village) Awapuai. One 
morning there was a great outcry, and a bag movement of a 
body of natives from the village on to the beach. I went 
thither to see what was the matter, and I found they had 
captured a large greyish-blue hai^ seal, and this in a peculiar 
way. Some children were playing on the beach, and they 
saw at a little distance what they supposed to be a woman 
asleep on the warm and dry shingle, a ^ort distance above 
high-water mark. Bv-and-by they went towards her, when 
they soon found out their mistake, and immediately raised a 
cry, not knowing what it was. The chief, Karaitiana,* who 
happened to be walking on the beach not far off, ran up and 
saw the big seal ; and now the creature, alarmed, was scuttling 
away fast towards the sea. Earaitiana had nothing in his 
hands with which to bar its progress, while the animal, turn- 
ing its head from side to side, snapped its jaws fiercely ; so he 
threw himself down fiat on the oeach and grasped the seal 
with his two hands just above the tail and held on firmly, 
and, being a tall and stout man, the seal could not draw him 
along the beach, but in its exertions threw up stones and 
gravel with its fiippers, and knocked Earaitiana about pretty 
considerably. In a little while, hotrever, other Maoris came 
running up to the amt armed with axes, hatchets, and clubs, 
and soon put an end to the struggle, carrying off the seal in 
triumph to their viUage ; and some time after, while the earth- 
ovens were being prepared for cooking the animal, 1 was 
astonished at seeing its jaws open and snap loudly several 
times, although its skull had been broken into with axes and 
brains ^trading, the head not yet being severed from the 
body. 1 was also struck with the appearance of its largo and 
formidable S-ouspidate molar teeth in both jaws, which also 
regularly locked into each othm*. I obtained the head as my 
perquisite, and buried it in my garden pro tcm. as a step 
towards preserving the bones; but long after, when I fre- 
quently sought it, after submerging floods, I never could find it. 

On several occasions I have had the dried skins of these 
animals (taken on the outer coast, as at Wsimarama, near 
Cape Eidnapperst and farther south) brought to me for sale, 
but, not bainug any.use for them,.! c^y purchased one. They 
were all neatly dmte in mnersl appearance as to size, hairi- 
ness, and cohnir of their hair, quite dry and hard, having been 
carefully flayed from the Miimal, and stretched out and dried 
on a hollow frame cd stieks, according to the ancient Maori 
manner of drying their dog and other ridns. Of course, they 
wmre idl captmeo by the Maoris when on shore. 


. * Ssndtiima, la atternain, bsosme aa •IsetsA Maori mombst of tho 

BMas otBspreasutatHwi. 
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As seals are known by us to be of gregarious habits, a 
peculiar proverbial saying of the ancient Maoris respecting 
these animals may be fitly adduced here as showing their also 
having had some knowledge of that kind : “ Na to tamahine 
kapai i tdkina mai ai teneiicekeno hi konci "^'* It was thy ex- 
ceedingly pretty and willing daughter which drew this seal to 
land here. “Tliis speaks for itself, and would be doubly suit- 
able for such a chief to say coming by sca-~ along the coast : 
in the olden times nearly all peaceful visits w^ere made by 
water.*' “ N.B. — The verb taki (pass, takina)^ here used, 
means to forcibly draw a captured fish to land out of the 
water."'* 

To return to the taniwhat or ngarata (water-monster), or 
crocodile and dragon : During my long residence in this 
country (now considerably more than half a century) I have 
repeatedly heard from old Maoris of somewhat similar, though 
much more marvellous, occurrences ; I have also been shown 
the lairs and *M)on6s" (calciic), and the remains and signs 
of the wonderful doings of such monstrous creatures n^a- 
taniwha (in the big slips of earth from the hill- and moun- 
tain-sides, caused bv their sudden throes and emergence from 
beneath or within the solid earth) ; but of the creatures them- 
selves I have found nothing, not even the slightest remains. 

And here, I think, I may properly call your attention to 
those transcendent Maori stories and legends of the olden 
time, in which the taking and destroying of several huge and 
hideous animals of the reptilian class and of the saurian (or 
crocodile) order by some of their valorous and skilful ancestors 
is graphically and clearly related. To them I would refer you, 
my audience, this night ; I have faithfully translated them, 
and you will find them recorded in the Transactions of our 
Institute 4 ; and I assure you they are well worthy your perusal, 
and in reading them it should ever bo borne in mind that the 
Maoris firmly believed in their truth ; hence, too, it was that 
they did not care to venture into strange, unfrequented places, 
from fear of those immense n^amra infesting them : this is 
nicely shown by Dieffenbacb, in his quaint rektion of Uie 
(position made by the Maoris against hds ascen^ng Mount 
Egmont, lest he should be destroyed by the ngararas^l 

But, while those ancient Maori stories partake so very 
largely of the marvellous, and are also mere relations, orally 
handed down from generation to generation-— • 

Till thoir own tidas at Isotfth deoeivs *«m, 

And oft repeating they bdfieve *em| 


• Traaji. N.Z. luefe., vol. zii, p. I4A. ; Maori Proverbs,*' No. 907, 
t Vol. xi., pp. ea-ioo. * 

t DieiSeohaoh'e "New Zealand," vol. i., p. X40. 

( Prior. 
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— obscored in the night or twilight of the dim past there are 
similar and well-anthenticated European narrations contained 
in written history. Some of them, bein^ but little known, I 
purpose bringing to your notice this evemng. 

My first is from ancient Boman history, originally recorded 
by the able Latin historian Livy (though that portion of his 
works containing it has long been lost), and is thus related 
by Valerius Maximus from Livy, by whom it is said to have 
been recorded at greater len^h. It is the account of that 
enormous reptile which spread dismay even through a power- 
ful and disciplined Boman army. Valerius says, — 

"We may here mention the serpent so eloquently and 
accurately recorded by Livy, who says that near the Biver 
Bagrada, in Africa, a snake was seen of so enormous a mag- 
nitude as to prevent the army of Attilius Begulus from the 
use of the river; and, after snatching up several soldiers 
with its enormous mouth and devounng them, and killing 
several more by striking and squeezing them by the spine 
of its tail, was at length destroyed by assailing it with all 
the force of military engines and showers of stones, after it 
had withstood the attack of their spears and darts ; that it 
was regarded by the whole army as a more formidable enemy 
than even Carthage itself; and that, the whole adjacent 
region being tainted with the pestilential effluvia proceeding 
from its remains, and the waters with its blood, the Boman 
army was obliged to move its station. He also adds that the 
skin of the monster, measuring 120ft. in length, was sent to 
Borne as a trophy.” Pliny also relates this story, saving, " It 
is a well-known foot that during the Punic war, at the Biver 
Bagrada, a serpent 120ft. in length was taken by the Boman 
amy under B^lus, being besieged, like a fortress, by means 
of balistas and other engines of war. Its skin and jaws were 
preserved in a temple at Borne down to the time of the 
AUmahtiae war."'* That wonderful encounter totdc place 
B.O. 256. 

My second narration is a much more modern one, though 
hsj^ening five hundred years ai^. It is well and fully 
authentioa^, and, I ^nk, very interesting, particularly as 
several of its proo^ent features are curiously m close accord 
with t^ Maon tsJ«i ; and, as I have only met with it in a 
valuable and scarce old folio of the last century, I have made 
a oo;^nb cstiaot of it, ctoMning it worthy to be brought befora 
you. 

"Ket, Bisk," vtil., ff> tS. This astoDishing evsnt is also 
ismaMd. tote iDMiy ancisat writort.; auiMW otban, by PlorasfUb. U., 
Adas QelUut fiib. vl., 0 . and Vaf MSatimus (supra), (lib. 1„ 
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In the *' History of the Knights of Malta/' by the AbbA 
Vertot, is the following relation : “In 1340 A.P. the Grand 
Master of the Order, Helion de Villeneuve, from charity and 

S rudential motives, forbade all the knights, on pain of aeg^ 
ation, to offer to fight a serpent or crocodile. This crocodile 
was of monstrous size, did a vast deal of mischief in the 
Island of Bhodes, and had even devoured some of the in* 
habitants. For the better understanding so extraordinary 
an incident, we shall barely relate what history says on the 
subject. 

“ The haunt of this furious animal was in a cavern on the 
edge of a marsh at the foot of Mount St. Stephen, two miles 
from the city. He went often out to seek his prey. He ate 
sheep, cows, and sometimes horses when they came near the 
water and edge of the marsh ; the inhabitants complained, like- 
wise, that he had devoured some young shepherds that were 
keeping their flocks. Several of the bravest knights of the 
convent, at different times, and unknown to each other, went 
singly out of the city to endeavour to kill him, but none of 
thorn ever came back. As the use of firearms was not then 
invented, and the skin of this kind of monster was covered 
with scales that were proof against the keenest arrows and 
darts, the arms, if we may so say, were not equal, and the 
serpent soon despatched them. This was the motive wliich 
engaged the Grand Master to forbid the knights attempting 
any more an enterprise that seemed above human strong^. 

“They all obeyed him except one knight, of the language 
of Provence, named Dieu-donnA de Oozon, who, in breach of 
this prohibition, and without being daunted at the fate of his 
brotW companions, formed secretly the design of fighting 
this voracious boast, resolving to perish in it or deliver the 
Isle of Bhodes. This resolution is generally ascribed to the 
intrepid courage of the knight, though others protend that he 
was likewise pushed on to it by the stinging invectives with 
which his courage had been insulted at &iodes, because, 
having gone several times out of the city to fight the serpent, 
he had contented himself with taking a view of it at a dis- 
tance, and had thereby employed his prudence more than his 
valour. 

“ Whatever were the motives that determined the knight 
to try this adventure, he, to begin the execution of his project, 
went into France and retired to the castle of Gozon, which is 
still standing, in the Province of Languedoc. Having observed' 
that the serpent had no scales under the belly, he formed the 
plan of his enterprise upon that observation. 

“ He caused a figure of this monstrous beast to be made in 
wood or pasteboard, according to the idea he had preserved d 
it, and took particular care to imitate the colojur of it. 9e 
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afterwards taught two young bulldogs to run when he cried 
out and throw themselves under the belly of that terrible crea- 
ture, whilst he himself, mounted on horseback, clad in armour, 
with his lance in his hand, pretended at the same time to strike 
at it in several places. The knight spent several months using 
this exercise every' day, and as soon ba he found his d^s per- 
fect in this way of fighting he returned to Bhodes. He was 
scarce arrived in the island when, without communicating his 
design to anybody whatsoever, he made his arms be carried 
privately near a church situated on the top of the mountain 
of St. Stephen, where he came attended by only two servants, 
whom be nad brought from France. He wont into the church, 
and, after recommending himself to Ood, took his arms, 
mounted on horseback, and ordered liis servants, if he perished 
in the combat, to return to France, but to come up to him 
if they perceived he had either killed the serpent or was 
wounded himself. He then went down the mountain with 
his two dogs, advanced straight to the marsh and the haunt 
of the serpent, who, at the noise that he made, ran with open 
mouth and eyes darting fire to devour him. Goxon gave it a 
stroke with his lancc, which the tliickness and hardness of its 
scales made of no effect. Ho was preparing to redouble his 
stroke, but his horse, frightened with the hissing and smell of 
the serpent, refuses to advance, retires back, and leaps aside, 
and would have been the occasion of his master’s destruction 
if he, with great presence of mind, had not thrown himself off ; 
and then, taking bis sword in hand, and attended by his 
two faithful dogs, he immediately comes up to the horrible 
beast, and gives him several strokes in different places, 
but the hardness of the scales hindered them from enter- 
11^. 1^0 furious animal, with a stroke of his tail, threw 
him on the ground, and would infallibly have devoured 
him if his two dogs, according as they had been taught, had 
not seised the seipent by tne belly, which they tore and 
mangled with their teeth, without his being able, though be 
Btnmled with ail his strength, to force them to quit their 
hold. The knight, by the help of this succour, gets up, and, 
joining his two don, thrust his sword up to tiie hilt in a 
place that was not defended by scales ; he there made a large 
wound, from whence a deluge of blood flowed out. The 
monster, wounded to death, falls upon the knight and beats 
him d^u a second time, and would have stifled him by the 
prodigious weight and bulk of its body if the two servants, 
who had been sp^tators of the combat, had not, seeing the 
serpent deadi run in to the relfef of their master. They found 
him in a swoon and thought him dead, but when they had 
neat drawn him from under the serpent to 

Ipve mm romn to breathe, in case he was alive, they took off 
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bis helmet, and, after throwing a^ little water upon his face, 
he at last opened his eyes. The first spectacle, and the most 
agreeable one that could offer itself to his sight, was that of 
seeing his enemy slain, which was attended with the satisf^- 
tion of having succeeded in so difficult an enterprise, in which 
many of his brother companions had lost their lives. 

“No sooner was the fame of his victory and the serpent's 
death proclaimed in the city but a crowd of inhabitants 
thronged out to meet him. The knights conducted him 
in triumph to the Grand Master’s palace ; but in the midst 
of their acclamations the conqueror was infinitely surprised 
when the Grand Master, looking on him with indignation,^ de* 
manded of him if ho did not know the orders he had given 
against attacking that dangerous beast, and if he thought 
they might be violated with impunity. Immediately this 
strict observer of discipline, without vouchsafing to hear him, 
or being moved in the least by the intercession of the knights, 
sent him directly to prison. He next convened the Council, 
where he represented that the Order could by no moans dis- 
pense with inflicting a rigorous punishment on so notorious a 
disobedience, that was more prejudicial to discipline than the 
life of several serpents would have been to the cattle and 
inhabitants of that quarter of the island; and, like another 
Manlius, he declared his opinion was that that victory should 
be made fatal to the conqueror. But the Council prevailed 
that he should be only deprived of the habit of the Order : in 
short, the unfortunate knight was iguouiiniously degraded, 
and there was but a short interval between his victorv and 
this kind of punishment, which he found more cruel and 
severe than death itself. 

“ But the Grand Master, after having by this chastisement 
performed the obligations due to the preservation of discipline, 
returned to his natural temper, which was lull of sweetness 
and good-nature. He was pleased to be pacified, and mansged 
things in such a manner as to make them entreat him to 
grant a pardon, which he would have solicited himself if he 
nad not oeen at the head of the Order. At the pressing 
instances made him by the principal commanders, be restore 
him to the habit and his fevour, and loaded him with kind- 
nesses. All this was not to be compared to the unfeigned 
praises of the people, who dispose absolutely of glory, whilst 

S rinces, how potent soever they may be, can only have the 
isposal of the honours and dignities of the State. 

“ They set up the head of this serpent or crocodile over 
one of the gates of the city, as a monument of Ooson's 
victory. Thevenot, in the relation of his travels, says that it 
was there iu his time--or, at least, the effigies of it ; that he 
himself had seen it there; that it was much and 



CoLEKBO. — Memorabilia of certain Animal Prodigies. 96 

larger than that of a horse, its mouth reaching from ear to 
ear ; big teeth, large eyes, the holes of the nostrils round, and 
the skin of a whitish*grey — occasioned perhaps by the dust 
which it gathered in course of time.’* 

Vertot coes on to remark, ** We shall be loss surprised at 
so extraordinary an incident if we reflect that the Islo of 
fihodes was anciently caliod Ophiusa, from the Greek word 
which signifies a serpent, from the great number of 
those reptiles that infested that island. Hyginus, a Greek 
historian, relates, upon the testimony of Polyzelus, a Bhodian, 
that a Thessalian, son of Triopas, or of Lapithas according to 
Diodorus Siculus, having been thrown by a storm on the coast 
of Bhodes, happily exterminated those mischievous animals ; 
that Phorbas, among the rest, killed one of them of a pro- 
digious bigness, whiw devoured the inhabitants. The learned 
Bochart pretends that the Phoenicians called the island by the 
name of Gesiroth-Bod — ue., ''the isle of 8er|)ents” — Gesirath, 
according to that author, l)eing a term common to the Phee- 
nicians, Syrians, Arabians, and Chaldeans for signifying an 
island, and Bod, in the Phoenician tongue, sipifying a serpent ; 
so that, joining these two words together, they formed that of 
Gesirath-Bod, whence the Greeks afterwards made that of 
Bhodes, which tlie isle has preserved to this day.” 

Then Vertot goes on to relate "a like event which 
happened in Africa, while Attilius Begulus commanded the 
Bomon army there ’* Q{iven more briefly by me above) ; and 
then he remarks, " I & not maintain that there has been no 
exaggeration in the length of the African serpent, nor assert 
everything that is told of the monstrous bulk of the crocodile 
of Imodes ; but what appears certain from the historians of 
that time, from tradition, and even from inscriptions and from 
authentic monuments, is that Gozon killed a terrible animal, 
and by that means acquired a great reputation, especially 
^th the people of Bhodes, who looked upon him as their 
deliverer. 

" The .Grand Master, to make him some amends for the 
mortification he had given him, conferred rich commandries 
upon him* He took him afterwards to be near his person, 
and, finding a prudence in him eaual to his bravery, be made 
him at last hts lieutenant-general in the government of the 
isUmd/* 

About the year 18^6 the Grand Master Helion de Villenouve 
dim, and the knights matin solemn conclave to elect his 
successor; and pur author states, ''The Commander de Qosson 
wm o( the el ecto rs. When it came to his turn to give his 
tow he noiAt t entered this conclave I made a 

memn oatii that 1 w propose any one but such a 

Jimifihi at X most deserving of this great dignity. 
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and to have the best intentions for the general good of the 
v?hole Order; and, after having seriously considered the mat- 
ter, ... I declare that I find nobody better qualified for 
the government of our Order than myself.' Ho then made 
a fine harangue upon his own virtues ; the fight against the 
serpent was not forgotten, but he insisted chiefly on his con- 
duct from the time that the Grand Master Villencuve had 
made him his lieutenant ; and in the end he was elected to 
that high dignity, and, the historian adds, he was solemnly 
acknowledged as Great Master to the satisfaction of the 
convent, and especially of the citizens of the Town of Bhodes 
and the inhabitants of the island, who, since his victory over 
the serpent, looked upon him as the hero of the Order." 

There are several pages in this work showing how well he 
presided and wrought. He died suddenly in December, 1353 ; 
on which Vertot says, ** If that term * sudden ’ may be allowed 
with regard to so good a man, who had always been more 
watchful over his own conduct than over that of the knights 
under his care. His funeral was celebrated with the just 
eulodums of his brother knights, and the tears of all the 
inhabitants of the isle, and of the i)oor especially, to whom he 
was indeed a father. All the inscription put on his tomb was 
this : ‘ Here lies the Vanquisher of tne Dragon.' " (L.c., vol. i., 
pp. 249-263.) 

While engaged in writing this paper I have thought that, 
on hearing this clearly-written and plain statement concern- 
ing the knight Gozon and the dragon, two main thoughts or 
ideas were likely to arise within yoor minds — one, the great 
similarity in several circumstances between this narration and 
those ancient Maori stories concerning the slaying of mon- 
strous dragons or crocodiles ; and the other, the likeness and 
suitability of much of the relation to illustrate the old Engli^ 
story of “ Bt. George and the Dragon." This tale of 

e tron saint of England is, perhaps, just as truthful as those 

aori recitals ; for it has baffled all antiquarian research 

I moan with reference to his terrible fight with the monster, 
with which (it is just barely possible) Gozon's combat with the 
dragon may have had something to do by way of embellish- 
ment, as the date of the fight was dunng the time of the 
Crusades, in which, of course, the knights of Malta were 
largely occupied. Moreover, we are told in history how St* 
George came to bo the patron saint of England; which I 
may also briefly state, as it is a kind of evidence in support of 
my notion just mentioned : — 

“ When Robert, Duke of Normandy, son to William the 
Conqueror, was prosecuting his victones against the Turks* 
and laying siege to the famous City of Antioch, whirfi was 
like to be relieved by a mighty army of the Saracens, St. 
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George appeared with an innumerable arm^ coming down 
from the hills all in whito^ with a red cross in his banner, to 
reinforce the Christians, which occasioned the infidel anny to 
fly, and the Christians to possess themselves of the town. 
This story made St. George extraordinarily famous in those 
times, and to bo esteemed a patron, not only of the English, 
but of Christianity itself."*^' Be that as it may, we of to-day 
are better acquainted with the well-executed effi(^s of Bt. 
George and the Dragon which adoni our modern British coins 
of crowns and sovereigns, which realities are tangible, valu- 
able, and desirable, whatever the origin of the marvellous 
fight may be. 

[Note. — The peculiar spelling, &c,, are duo to the ago of 
the work whence quotations made — the middle of the eighteenth 
century.] 


Aht. XIII.—Dcmocracy. 

By Kev. J. Bates. 

[Htfcd the Auckland Institute, Hist October, 1895.] 

** Man is born to ba a eltUson." 

We aco being daily taught that law reigua everywhere, and 
the ooaviotion ia freeing ua from many idle beliefa, and giving 
ua *' confidence in the universe.*’ If, then, the presence of law 
ia universal we look for it not alone in the material world, but 
in the sphere of man’s intelligent action. Here, too, notiiing 
hap^na by accident, and chance does not exist. It must be 
admitted, of oonne, that where the human will and passions 
are directly concerned our knowledge and theories 1^ the 
degree of precision and universality which characterizes the 
pl^rioal and mathematical sciences. But accurate know* 
ledge of a kind ie attaiuable, and some general laws can 
be oaduced. It is claimed, therefore, that there is a science 
of polities. Q?he term doeA not denote a body of infallible 
rules which the statesman may use for bis gnidsnoe in 
oases of praetioal difficulty, bat rather prinotples of social 
relations and duties. It is in virtue of this science that men 
are able to teet and reject misohieroas theories in nolitics. 
Han is a oitizen-<>a member atvmrys of some social order. As 

*Wheal^ "On Ute 0<nnnion Jj^ESTwr,” p. 61; who also says, “St. 
Oemjs, the hmem asiuak «f tm Snmah nation, wns horn in CapM* 
dome, and tnfls^ lor tba salca of w nligloii, am, 890, nadsr tbs 
SmpsmDloeMiNa as hhoieam^ ho had hsdm bsMi a oqkMM)), babig 
. Id hswilNNinffia parson taatpollad ^wa tin adtot sgslest Ihft 

y i til i 1Mi S ffl sihfaA; llii jola th M|' had oanaid to bo affind upon the ohnsoh- 
In iHMa dadlMtsd to Mm by Ynstiniaa tin 
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such he will inevitably be led to ** reflect on the nature of the 
State, the functions of government, the nature and authority 
of civil obligation.** Nor will he stop there. He will proceed 
to apply the most searching and exact methods of investiga* 
tion, and draw conclusions. Thus slowly but surely a science 
of politics is growing up, based on ever- widening knowledge, 
and marked by logical exactness. 

It is well to remember that the science of politics is not 
entirely or even mainly a creation of our day. Aristotle 
was its real founder, and liis special service was to separate 
politics from ethics. Since his time many of the W'orld's fore- 
most thinkers and teachers have laboured in the same field, 
amongst them being, in our own country, Hobbes, Locke, 
Burke, Bentham, the Mills, Herbert Spencer, and several 
others. Each of these has contributed something definite of 
bis own to the elucidation of the subject, or has helped to 
correct mistaken notions. Wild speculation there has been, 
and hasty generalisations ; but these have in many cases been 
refuted or rectified. The materials for sound political theory 
are accumulating. It only needs that intelligent use shall to 
made of. those by the statesman and legislator. We may 
reasonably hope that the diffusion of general knowledge, and 
acquaintance with the methods and results of science, will 
grsmually dispose men to make political changes with caution, 
and only on sufficient ground. 

In politics, whether theoroticaV or practical, problems of 
the most perplexing nature present themselves, and the dis- 
cussion of these reveals irreconcilable differences of (minion, 
and gives rise often to some bitterness of feeling. This is 
to be expected. Uncertainty as to the goal towards whicJi 
human society is moving, and doubt as to the right road to 
take, would alone, even under otherwise favourable circum- 
stances, raise questions of great difficulty. But the difficulty 
is vastly increased by the conflicting social ideals and aspira- 
tions of men and their defective morality. Accordingly, the 
history of human society is a checquered one. Man has 
hitherto advanced by blundering. Dearly-bought experience 
has taught him his errors in the sphere of politics as else- 
where. We cannot hope that the path of social progress will 
ever be easy to find or free of difficulties. Politics, uierefore, 
can never be child’s play. 

A^ain, as accounting for the estrangement between citi- 
zens in regard to matters of State policy, it is to be recog- 
nised that the effects of political action are very grave and 
far-reaching, andprofounmy concern the community, both col- 
lectively and individually. It is the duty of every man, there- 
fore, to be on the alert, and to guard that which is essential 
to his welfare. All legislative proposals shotfld to subjected 
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to tho closest scrutiny, and discussed as fully and openly as 
possible. Only in this way can citissens preserve their liberty 
and advance socially. Now, it must happen that when men’s 
interests are menaced, or supposed to be menaced, sides will 
b(j taken, and every effort made to defeat what are thought to 
be obnoxious measures. Even political theories, wild and 
impracticable though they may seem to be, cannot safely be 
ignored. They are not got rid of by simply calling them 
fads.” Theory has a strong teiidoncv to translate itself 
into fact, and politics afford a favourable arena for the ox* 
periment. 

The existence through long centuries of organized parties 
in the State, and the rise of now ones in more recent times, 
witness to wide and persistent divergence of opinion, method, 
and ideals in the sphere of politics. Bival policies, embodied 
in party organizations, are thought to be justified on the 
ground that they servo to correct one another by material 
criticism, and thus to assure progress. But the mere mention 
of the party names — Conservative, Liberal, Radical, Socialist, 
Anarchist, and the like — indicates how complicated poll* 
tical questions have ^wn, and how greatly tho decision 
of them 18 embarrassed. It is difficult for any statesman or 
party nowadays to hold on a steady course in politics. The 
older political parties are failing to satisfy the demands of 
electors, and the old political creeds have been variously 
modified, and are loosely held. The rearrangement of parties 
and sections of parties by mutual compromise is a familiar 
spectacle. These and the like changes show what mighty 
transforming forces are at work in the body politic. 

Man, it would seem, must ever be a framer of polities, 
impelled thereto by necessity of nature and social exigencies. 
The State is, in germ, involved in the very constitution of man. 
Endowed with social instincts, man must have fellowship with 
his kind. He cannot live in solitude ; he must therefore 
enter into relations with his feUows. Man, as far as we know 
him, has always lived in society, and hence his actions must 
be brought under some regulation. In the case of civilised 
man, his thought is ever growing wider and clearer, his sympa- 
thies more comprehensive, his life more complex. Added to 
this, man has shown in all stages of his history a capacity for 
conceiving ideals — artistic, reh^ous, moral, social, political — 
and his destiny is to devote his energies, oven to lay down his 
life, to realise his ideals. 

He has not been uniformly finiocoasful in his efforts for this 
realisation^ At best, his steps have been slow and painful ; 
but often he has failed, missed the way altogether, or come 
back to his starting^-point. He has learned to do right by 
blundering. 
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On tho Dvhole, however, he has made progress. He has 
Tmdoubtedly made progress in knowledge, industrial arts, and 
military discipline. He has improved his surroundings— m^e 
them more favourable to his self-development. The easier, 
ruder forms of social life must have preceded the more oom- 
{dex and polished forms. Modern political communities of 
the advanced tvpe have been evolved out of much simpler 
associations of human beings. But the progress has always 
been partial. There has never been, nor is there now, an 
advance — certainly not an equal advance — of the whole race 
of man. As a matter of fact, wo find the more advanced por- 
tions of mankind grouped in well-defined entities, called States. 
What does this term “State” denote? Unfortunately, tho 
word is used somewhat loosely. It signifies sometimes the 
government — that is, the governing authorities, in contra- 
distinction to the governed. Sometimes it denotes the go- 
verned as opposed to the government. A common usage 
makes the word stand for the secular authorities as dis- 
tinguished from the ecclesiastical. Yet another usage makes 
the word denote tho nation as a subject of government. This 
variable usage is tho more to be regretted because .the term 
stands for an essential conception of political science. The 
State may be defined as a large group of men, occupying a con- 
siderable area of the earth's surface, speaking for the most part 
the same language, and united under a single government. 
Professor Amos, in his book on the “ Science of Politics,” says, 
“The State, in the modern acceptation of the term, carries with 
it the ideas of territorial limitation, of population, past, present, 
and to conic, and of organization for the purposes of govern- 
ment.” In Canada and the United States of America we see 
a very extensive territory, inhabited by men of the same race 
and speaking the same language, who yet do not form a State 
because they lack political unity. 

Altogether different from our conception was the Greek 
conception of a State. “ There was in the Greek mind,” says 
Professor Freeman, “ a distinct idea of a Greek nation, united 
by common origin, speech, religion, and civilisation. . . . 
wt that the whole Greek nation, or so much of it as formed 
a continuous or nearly continuous territory, could he united 
into one political community never came into the mind of 
any Greek statesman or Greek philosopher. The indepen- 
dence of each city was the one cardinal principle from which 
all Greek political life started. The State, the commonwealth, 
was in Greek eyes a city, an organized society of men dwelling 
in a -walled town as the hearth and home of the p olHv»a l 
society, and with a surrounding territory not too large to idlow 
aU its free inhabitants habitually to assemble within its walls 
to discharge the duties of citizens.” 
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It must not be inferred that this system of city-states 
oxisted in Greece from the beginning. It is certain that 
there, as elsewhere, ruder types of {>olitical organization pre- 
ceded that wliich was so characteristic of Greek civilisation at 
its best. Wandering tribes do not build towns. The hill-fort 
and the unwalled village came before Athens in order of time, 
and left some faint traces of themselves in historic times. 

Closely counecto<l with our ideas of the State is our con- 
ception of government. We have seen that the State, in the 
modern sense of the term, implies the existence of a governing 
body. Even in barbarous communities we find some kind of 
rule established, and deference and obedience paid to some 
authority raised above the mass of the people. Immemorial 
nobility is to be met with in all branches of the human race ; 
but how the distinction of rank arose in the first instance 
seems to be a matter of mere conjecture. It is possible, of 
course, to have distinctions of rank without such distinc- 
tions conferring any right of government. But, in practice, 
those who enjoy special honours usually secure posts of 
authority. As States advance in civilisation the organiza- 
tion of government becomes greatly developed, owing to the 
social needs of each community. But from whom is the 
authority to govern ultimately derived? Gan the claim to 
rule or occupy ofiicial positions be based in the last resort 
upon inheritance, rank, caste, or divine right ? Borne answers 
given to these questions have in the past disturbed the peace 
of nations, and given rise to numerous changes in the constitu- 
tions of States. They have, however, now been answered 
virtually in one way, for the general conviction seems to be 
that no government ever existed which did not derive its 
power recdly from the consent of the governed. “Govern- 
ment,*' says Huxley, “is the co^orato reason of the com- 
munity.*’ Where the sovereign is a compound body, as is 
the case now in every civilised government, the practical 
sovereignty rests with the people. In the British Consti- 
tution the three Estates of the Bealm must agree before 
any measure can become law. A complicated but effective 
system of checks has been devised regulating the exercise 
of power by the monarch- But with whom does supre- 
macy rest? Bagehqt has shown that the British Consti- 
tution has given the sovereignty to the majority of the 
House of Commons. This seems to ^eo with the political 
jB^nius of the Teutonic race in all times. Speaking of the 
Teutonic Assemblies, Professor Freeman says, “ So in our 
laud Our aucient Witenagemots not only mide laws, not 
only chose and deposed kic^s, ealdormen, and bishops, 
hht sat in Judgment on State offenders, and prohouheed 
aentenoes of outlawry end confiscation. , . We must 
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remember that, carefully as we now distinguish the func- 
tions of legislator, judge, juror, and witness, it was only 
by slow degrees that they were distinguished. All grow 
out of the various attributes of an Assembly which, as being 
itself the people, exercised every branch of that power which 
the people has, at sundry times and in divers manners, 
intrusted to the various bodies which directly or indirectly 
&aw their authority from that one sovereign source. In all 
times and in all places power can have no lawful origin 
but the grant of the people. The difference between a 
well- and an ill-ordered commonwealth lies in this: Have 
the people wisdom and self-control enough to see that in 
reverencing and obeying the powers of the State in their 
lawful exercise they are in truth doing homage to themselves, 
and giving the fullest proof of their fitness to discharge the 
highest right of men and citixens?'* 

The State is a natural institution. It takes form accord- 
ing to the special wants and circumstances, the innate quali- 
ties and spiritual aims of this or that people. We cannot 
forbear asking, What higher purpose, if any, does the State 
serve? Gan the State be a factor in individual and social 
development ? The State is concerned with human con- 
duct, and its action is distinctly moral in character, and 
enforces morality. Although it is quite true that we “can- 
not make men good in the best sense of the word by Act of 
Parliament,'* yet for all that the State does exercise a great in- 
fluence in maintaining and improving morality. It lays down 
a minimum of duty in many matters, and punishes when 
there is any wilful neglect of its regulations. For example, 
the State asserts that it is the duty of parents not only to 
support but to educate their children, anrl requires parents to 
act accordingly. But all this only confirms the account given 
long ago of the function of the State by the greatest of states- 
men. Pericles, in his famous funeral oration, describes what 
Athens aims at doing for her sons, and what claims she has 
upon their devotion. It is a city-state of which ho speaks : 
“ We have a form of government which, from its not being 
administered for the oen^t of the few but of the many, 
is called a democracy. . . We cultivate taste without 
extravafjanoe, and study philosophy without effeminacy; 
wealth is with us a thing not for display but for reason- 
able use ; the acknowledgment of poverty we do not consider 
disgraceful, but only the want of effort to escape from it." 
(Thuc., ii., 87-40.) All through the speech, says Pollock, 
runs the idea of the city-state being much more than a 
source of protection. It exists for the culture of men; it 
is the sphere of the citizen's higher activity. The dory of 
Athens is that she aims at producing, by means of a free 
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and generous education, the highest type of man. Aristotle 
also says, ** The State was founded to protect life : it con- 
tinues to improve it." In the words of Herbert Spencer, 
complete life in the associated state" is the end of the 
social organism which we call ** the State." 

The account given not long ago of what the Glasgow City 
Council had done and intenaed to do for the beneiit of the 
citisens of that important town shows that the spirit of the 
old Greek democracy still lives in the Aryan race. Indeed, 
what we see done in our midst for the improvement of civic 
life — the recreation - groutids, parks, library, art gallery, 
museum, and the like set apart for public use — the splendid 
lx»nefaction6 of public-spirited citiriOns — are all an acknowledg- 
ment that the city is more than a mere dwelling-place, that 
we are all under an obligation to do what we can for the 
culture of men. 

There are signs, however, not a few that men intend to 
use increasingly the larger powers of the State for the same 
end. It is considered bv multitudes part of the proper busi- 
ness of the State to abolish abuses and grievauces, and to 

S remote the greatest happiness of the greatest number by 
irect legislation. That was the doctrine of Bentham, and it 
has taken hold of the minds of millions. It has become an 
article of belief that **the State has no excuse for being back- 
ward in well-doing." 

We come now to that form of government which, after 
ages of struggle, has established itself in all the leading States 
of the world. Democracy is in possession of the field. The 
fact has been heralded in some such faslxion as this : The 


rule of the many seems now to be regarded as the final and 
inevitable form of government for all the civilised coinmu- 
uities of men : that is held for a fact which either be 
eagerly embraced or sullenly accepted. The few misgoverned 
because it was their interest to do so ; the many will govern 
well because it will be their obvious gain." Whether these 
high hopes and confident prediotiona will be fulfilled the future 
will show. It will most probably be in the future as in the 
nast^ that the course of human progress will not be without 
lets and hindrances, disappointments and failures. It is 
easy and pleasant to ohetisfa rosy imaginations, but an un- 
reined" democracy will unquestionably have its own peculiar 
difficulties. 

The word democracy " cqmes to us from the Greeks, and 
was used by Greek political writers with great exactness. But 
in the memm usage of the word a vulgarism has crept in which 
is wholly inexouswle. It is used sometimes to express a class 

society^ with some connotation of opprobrium. In strict 
jprqptiety it denotes a form of government in which all the 
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citizens who enjoy civil rights also enjoy political rights. Two 
great Greek thinkers, Plato and Aristotle, have left us lists of 
forms of government, classified as “ normal*’ and ** corrupt,** 
and in each case democracy takes rank as a corrupt form. In 
Aristotle’s view, democracy is the rule of the poor for their 
own advantage — an anticipation, by the way, of a rather 
widely-held modem opinion. Later writers, however, have 
given it a more favourable position. 

Beference has already been made to Greek democracy as 
exon^lified at Athens. It must be carefully remembered that 
the week political communities were small, and possessed a 
largo slave population. The inhabitants of a single town con- 
stituted a State. Foreigners and slaves wore not counted as 
citizens, and therefore could take no part in legislation or in 
the administration of justice. In Greece, then, democracy was 
exhibited on a limited scale, and under conditions totally 
unlike those of a modern democratic State. Modern state* 
craft has set itself a problem of formidable complexity. 
Whether it succeeds or fails the aim is undoubtedly high. 

What does history teach as to the merits of a purely 
democratic government ? It is sometimes charged against 
democracy that it is necessarily fatal to individual develop* 
ment, to robustness and originality of thought, to spontaneity 
of action. Its tendency, we are told, is to level down. Suon 
was not the case at Athens. Professor Freeman says on this 
point, ‘‘Pure democracy — the government of a whole people 
and not of a part only — is a form of government which 
works up the faculties of man to a higher pitch than any 
other; it is the form of government which gives the freest 
scope to the inborn genius of the whole community and of 
every member of it. . . The democracy of Athens raised a 
greater number of human beings to a higher level than any 
government before or since; it gave freer play than any 
government before or since to the personal gifts of the fore- 
most of mankind.” Thiil is high praise. Th^re is but one 
drawback to it : it is that democracy at Athens appears to 
have been too forcing, and therefore lacked the quality of 
durability. But, however this may be, there is little room for 
doubting that a strong admixture of the democratic spirit in 
a government is necessary if a people is to achieve the highest 
results. 

If 'we turn from Greece to Italy, there too we find the 
independent city the leading political idea, but Borne, by 
means of concessions to allies and subjects, was nearer 
coming a nation in the modem sense than Greece. The 
history of the long struggle at Borne between the aristocracy 
and democracy is highly instructive from every point of view, 
chiefly from the close parallel it presents to what has taken 
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pla«e in England since the BoTolution. One thing is proved 
by it — namelv, that the just demands of the people cannot in 
the long-run be resisted. A special good which resulted from 
the victory of the plebeians was that out of the patrician and 
plebeian elements of the body social was formed an assembly 
— the Boman Senate — ^which has been described as the first 
political corporation of the world.” 

In our day the more advanced stages of democracy are 
represented mainly by the Bepublics of France, Switzerland, 
and the United States, and by the Australasian Colonies. 
Each of these types is well worthy of the closest study, but 
probably the one that will teach the most important lessons 
and have the greatest interest for mankind wilt be that of the 
United States. Here wo have the sturdy, self-reliant Anglo- 
Saxon, long trained in the difficult art of self-government, 
applying on a vast scale the principles of democracy. This 
great social experiment, if such it must be regarded, is entitled 
to the most kindly and hopeful sympathy of all lovers of their 
species. We are hardly justified in predicting the failure of 
democracy in the modern world, and as exhibited in the 
Teutonic race, because of the breakdown of the two ancient 
republics. Teutonic democracy has been developed on differ- 
ent lines. Unlike the Greeks and Bomans, the Teutonic did 
not pass through the urban commonwealth to the stage of 
national existence. ” The nations of the Teutonic race,” says 
Freeman, ” alike in Germany, in Britain, and in Scandinavia, 
l^w from tribes into nations without ever going through the 
Greek stage of a system of isolated cities.” Whore the pro- 
cess of development has been so diverse, the resulting typo of 
democracy, if less brilliant, may prove more permanent. It 
is certainly less concentrated ana stimulating than that of 
Greece, and on this ground alone might bo expected to be 
more lasting. A widely • scattered {mpulation, with most 
diverse interests, must exercise ranch coolness and considera- 
tion in order to carry on government with any degree of 
success. It is in just such circumstances and under such 
■ conditions that modem democracy lives and acts. 

The innate tendency of the Aryan race to self-government 
has already been touched npon, but in the Teutonic branch 
the system of representation has enabled the people at larue, 
when unable to oe present in person at the law-making body, 
to have a voice in the government of themselves. Ancient 
demoerseies had no rqaresentative system. This happy device 
is distinctive of Teutonic democracy, more espedally m recent 
tinaes; . but science has aided and abetted the genius of the 
race, and reiidsMd the modem devefopment of democracy 
' apd inevitable. By the telegraph and other means of 

c m n j ja ttqi osi tion contagioaB thou^b^t is enabled to travd 
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from the centre to the most distant extremities of the body 
TOlitic. Political changes in England may be known in New 
Ziealand in a few hours. The Press, too, exerts its mighty 
force in fostering and stimulating the democratic spirit. 
Through it the people can make their thoughts and wishes 
known, and so influence and guide their representatives. In 
this way the community at large becomes a kind of parliament. 
Political topics and measures are discussed and criticized from 
a hundred points of view. The spread of education and con- 
sequent enlightenment of the people, tending as it does to 
equalise social conditions, is also a contributory force in the 
same direction. Acted on by all these agencies, the civilised 
world itself seems to be in process of unification. 

In some such way as this modern democracy is to be 
accounted for, and under conditions of this kind it is opera- 
tive. But there is one other cause, very powerful and per- 
sistent in its action, which has also, in my opinion, helped 
to produce the social development going on in om* civilisation 
— I mean the Christian ethic. There can l>o no question at 
all as to the existence and potency of this force. Has it 
also played an important part in the evolution of our demo- 
cracy? Contradictory answers will probably be given to 
this question. But, without making the Christian ethic re- 
sponsible for all the doings of democracy, or for what may 
be called the accidents of the movement, the uplifting of the 
people may bo said to be essentially its work. The opinion 
of tno author of ** Social Evolution "is, I think, sound in the 
main : ** All anticipations and forebodings as to the future of 
the incoming democracy founded upon the comparisons with 
the past are unreliable or worthless. For the world has never 
before witnessed a democracy of the kind that is now slowly 
assuming supreme power amongst the western peoples. To 
compare it with democracies which held power under the 
ancient empires is to altogether misunderstand both the 
nature of our civilisation and the character of the forces 
that have produced it. Neither in form nor in spirit have we 
anything in common with Hhe democracies of the past. . » 
The gradual emancipation of the people and their rise to 
supremo power has been in our case the product of a slow 
ethical development, in which character has been profoundly 
influenced, and in which conceptions of equality and of re- 
sponsibility to each other have obtained a hold on the general 
mind hitherto unparalleled. The fact of our time which over- 
shadows all others is the arrival of democracy. But the 
perception of the fact is of relatively little importance if we 
do not also realise that it is a new democracy.*^ 

The advance of demoora^, whether we approve or deplcm 
it, is an undeniable fact. The unmistakable signs or proofa 
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of tho sovereignty of the people are — (1) The extension of the 
parliamentary franchise so as to include all citizens except 
children, criminals, and tho insane ; (2) the eligibility of citi- 
zens of all ranks for nearly all offices of State ; (3) the su- 
premacy of legislation. 

What are some of the principles of the new democracy ? 
Amongst these we must enumerate equality of rights'* — a 
somewhat vague phrase, but which I take to mean that all 
men are equal before the law or in respect to prohibition and 
restriction, and that every man has a right to be heard in all 
matters that affect him. Another principle is that majorities 
must rule — or, in other words, that the majority for the time 
being represents the will of the people. A third principle is 
an increased and increasing use of tho machinery of the 
State in the interests of the masses of mankind. This is done 
chiefly in the way of compulsoi 7 , permissive, or other kinds 
of legislation. As regards the intervention or limits of the 
State the greatest diversity of opinion prevails. There are 
those who would limit tho function of the State to the pro- 
tection of life and property, and there are those who would 
fly to Government on any and every occasion. Between 
these two extremes there are many varieties of opinion. 
The truth seems to be that no hard-and-fast rules can bo 
laid down on the subject. As to the question in its general 
bearing," says Sir Frederick Pollock, “ I do not think it can be 
ftdly dealt with except by going back to the older question, 
What does the State exist for ? And, althougli 1 cannot justify 
myself here at length, 1 will boar witness that for uiy own part 
I think this is a point at which we may well say, * Back to 
Aristotle.' The niinitniaers tell us that the State exists only 
for protection. Aristotle tells ua that it was founded on the 
need for protection, but exists for more than protection — 
yiVOfiimi f/.lr clfrv tov Cw irticiv, niara tov c ?* Zrjv, Not only 
material security , but the perfection of human and social life, is 
what wo aim at in that organized co-operation of many metrs 
lives and works which is called the State. I fail to see good 
warrant of either reason or exporienoo for limiting the cor- 
porate activity of a nation by hard-and-fast rules.'* It seems 
to me that we doctrine of pure individualism is as much 
opposed to what may be called municipal socialism as to 
State interference. Be this, however, as it may, in this 
oountry the State baa estaHished an insurance department, 
and has undertaken the consU-uctioti and management of 
railways — and yet the world goes round. 

As regards the programmes of democratic legislation, we 
And economical and social questions mixed up with those 
wUeh ore purely politioal. Land-nationalisation, co-opera- 
ticn, profit^^shsjing, Umitation of the hoars of labour, loans of 
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public money to settlers, and the like, frequently appear as 
matters for special legislation. The fact that large numbers 
of people have come to think that questions of this Kind should 
be de^t with in the way poposed shows how the beliefs of 
men as to the powers and duties of the Btate have been 
revolutionised* 

The new democracy is not quite satisfied with the Consti- 
tution as it stands, but it shrinks, very wiselv I think, from 
making any sweeping and sudden changes. The existence of 
a second Chamber not directly responsible to the people is 
sometimes felt to be a grievance, more especially when the 
offending Chamber is in opposition to the popular will. Loud 
cries are heard from time to time for its reform or abolition, 
but in cooler moments extreme measures find no supporters. 

In all democratic coinmimities the greatest interest is taken 
in education. It is curious to note that in this respect the 
modern democratic State is but following in the steps of 
Aristotle. About one-eighth of his treatise on polities is occu- 
pied with the theory of education. One of the marvels of the 
age is the sacrifice made by the State to provide education for 
its citizens. Young and small communities, equally with the 
old and strong, are impressed with the importance of education. 
In England, France, America, Australia, and New Zealand, 
primary and higher education takes almost the first place in 
the consideration of the State. It is a true and healthy in- 
stinct that prompts this care for education ; and no greater 
service can be rendered to the community than that of helping 
to improve and dcvelope the system and methods of education. 
The tlieory or ideal of education as held by the State is still 
very imperfect, and the results of such education as is given 
are not all that could be desired. Our great men differ on 
the subject, so it is no wonder if lesser folk are pei*pl6xed 
and make mistakes. Froude relates somewhere that Lord 
Brougham once said he hoped a time w^ould come when every 
man in England would read Bacon, but that William Cobbett 
said he would be contented if a time came when every wa n 
would eat bacon. The proper combination of the literary and 
practical elements in education is still a matter of uncertainty 
and ** hopeful blundering.'^ 

What does the democratic form of government require 
from the citizens ? The political machine is not self-acting; 
If it is Tvorked by selfish, unprincipled people the results are 
sure to bo disastrous. The well-balanoea intelligence, superior 
to passion and prejudice, such as is required for the 
government is very rare. We may safelv say that u^ess the 
people as a whole are intellkenti thrifi^, enterprising, ih* 
dustriouB, and above all moral, their efforts at self-govem« 
ment will utterly fail. Mr. Bryce has well said in Ins refleo** 
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tioDB on American democracy, “It is an old saying that 
monarchies live by honour and republics by virtue. The 
more democratic republics become, the more the masses grow 
conscious of their own power, the more do they need to live 
not only by patriotism, but by reverence and self-control, and 
the more essential to their well-being are those sources whence 
reverence and self-control flow.’’ 

It would be fatal to ignore the fact that democracies 
ate liable to special difficulties and dangers. The objection 
sometimes urged against popular government, that the people 
at large lack the requisite training and ability, may be met 
by saying that “ it is not necessarv they should be competent, 
the essential thing is that they should be interested.” True 
as this may be, were ore, notwithstanding, grave abases to 
which democracy as such is peculiarly subject. Ex^rience 
proves this beyond dispute. To take but one point, the 
administration of the law : It is of vital im|Mrtance to a 
democratic community that when laws are made they should 
be strictly and impartially enforced. The stability of the 
community rests upon this. Anv disposition and effort on the 
part of an orderly people to shield offenders from the due 
reward of their deeds are wholly mischievous, and tend to- 
wards anorchjr. It cannot bo too often repeated that the firm 
and just administration of the law is of the first moment to 
any State. 

Does not a danger also lurk in the change that is coming 
over the “representative”? He is turning into the paid 
delegate, a sort of salaried official. We all know the reason 
gwen for the payment of members of Parliament. The reason 
18 probably sound, but the danger remains. The candidate 
for ^liamentory honours would now bo laughed at who 
shomd venture to say, as Burke did to the electors of Bristol, 
“ It ought to be the happiness and glory of a representative to 
live in ^ strictest union, the elosest correspondence, with 
bis constituents. Their wishes ought to have great weight 
with him; their opinions i^h respect; theii' business un- 
remitted attention. It is his duty to sacrifice his repose, his 
pleasure, his satisi^tion to theirs ; and, above all, ever and 
in all oases to prefer their interest to bis own. But his 
nnhiasBed opinion, his mature judgment, his enlightened con- 
selenoe he ought not to saerinoe to yon, to any man, or to 
any ^ d men living. . . Anthoritative instruetions, man* 
datM issued Urhidi the member is bound blindly and im- 
pUoitiy iio bb(^, to vote, and to ar^e for, thongh contrary 
to. the bleEreat eonvietions of his judgment and conscience, 
thOM are tilings utterly nnknown to the laws of this land* 
end t^Moh ariM irbm a fundamental mistake of the whole 
order and tetmdr of*>ouir Constitution.” Any candidate veu* 
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turing to aesert himself thus nowadays, and to speak in this 
strain to the electors, would probably hear the word ** Fadget ** 

But, if democracy has its peculiar risks, it has some sale- 
guards in modern life. Whether these will prove completely 
effective remains to be seen. The first of these is freedom of 
discussion — the fullest freedom, within reasonable limits, to 
express opinions. ** Experience and discussion may be trusted 
to make error find its level.’* Another safeguard is the de- 
centralisation of power by means of local government. There 
are many things which local bodies, acting under tlie dele- 
gated authority of the State, can do better than the central 
Government. Mismanagement on the part of such bodies is 
more easily discovered and rectified tlian when the central 
Government is at fault. Considerations of party and struggle 
for political power and place do not embarrass the actions of 
local bodies as they do those of the central Government. 

Suppose the success of democracy assured, what benefits 
may we hope to derive therefrom ? Is democracy itself the 
final form of government, or is there a beyond ? The late Dr. 
Pearson, in his book on ** National Life and Character,** main- 
tains that democracy will find its consummation in State 
socialism, that the leading nations of the world are tending 
towards a condition of stationary civilisation, and that the 
increased importance of the State will prove disastrous to the 
energy and independence of thought of the individual. It 
is now more than probable,** he says, that our science, our 
civilisation, our great and real advance in the practice of 
government, are only bringing us nearer to the day when the 
lower races will predominate in the world ; when the higher 
races will lose their noblest elements; when we shall ask 
nothing from the day but to live, nor from the future but that 
we may not deteriorate.*’ This is a sufficiently dismal vision 
of the future. After the fierce struggles and stern discipline 
of the ages, what more pitiful issue than hopeless, irresistible 
decay of character? In this connection it is a little pathetic 
to remember that here in New Zealand there is no one left to 
whom we may give a vote, and that we are thought to have 
gone a long way in the direction of State socialism. 

It is proverbially hard to confute a prophecy, and moat 
people prefer to speak after the event. But Dr. Pearson's 
anticipation is not shared by all who venture to forecast 
the future of man upon eartn. A greater teacher than he 
cherished a very different belief. Tennyson, while he wisely 
bids us not deal in watchwords overmuch/* never loses 
hope in the progress of mankind towards a better and happier 
condition upon earth 

We are far from the noon of man : there 
le time for the race to grow. 
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This is a loftier and truer teaching. The instinct of process 
has not been implanted in ns merely to he baffled and disap- 
pointed. We know that the future, whatever it be, will 
emerge from the present as the present has emerged from the 
past. But the Muse of history, if we arc to put any faith in 
ner teachings, seems to bid us look with confidence to the 
future where lies the golden ago. ** History is the best tonic 
for drooping spirits.*’ 

Even if completely successful, democracy will not fulfil 
the expectations of those who are loudest in its praise. It 
cannot turn life into a playtime. Strenuous effort, labour — 
patient, steady, intelligent — will be as necessary as ever. All 
the virtues which have marked man's advance hitherto will 
still be indispensable. In all that makes life noble and really 
useful the prize will be to him only who strives. Competition 
may conceivably be lessened, but that should be only to set 
free our energies for employment in other directions. 

Let us interest ourselves in politics if we will: it is, 
indeed, our duty to do so. But let patriotism govern our 
political ideals and actions. Above all, we should remember 
that national, strength and greatness can never be attained, 
nor can they endure, if our lives are divorced from morality. 


Akt. ifiCV . — The Training of Teachers for Primary Schools. 
By the Bev. J. Bates. 

[Bead hefort the Auckland Imtiiute, 6th Angtiei^ 


In this colony, as in other democratic communities, the State 
has assumed the responsibility of providing schools for ele- 
mentary education. It would seem as if the democratic 


movement was under some necessity to ally with itself 
popular education. At any rate, the two go together. In 
Breland, Germany, France, Switzerland, the United States, 
and in the colonies of Australasia it has been the special care 
of the several Le|[islatures to devise and establish systems of 
primary instruction. Large sums of money are freely voted 
and expended annually on education, and the demands on the 
mhHo purse under this head keep ever growing. Some of the 
best intelleots are busily employed in adapting the various 
Systems of education to the requirements of the people, and, 


people, and, 


ac itmk eduoational wants make themselves felt, strenuous 
effoirts are made to satisfy them. In view of these facts, 
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democracy, in its many phaees, may claim to be realising the 
dream and wish of the poet : — 

0 for the coming of that glorioue time 
When, prieing knowledge as her noblest wealth 
And best proteotion. this imperial realm, 

While she exacts allegianoe, shall admit 
An obligation, on her part, to teach 
Them who are born to serve her and obey. 

The foremost countries of the world at the present day are 
those in which the common school has most widely and deeply 
rooted itself. Backward and stationary civilisations, if they 
wish to fall into line and keep step with progressive societies, 
have to adopt some system of universal and compulsory edu- 
cation. Education in Japan is plentiful, good, and cMap,'" 
says Sir E. Arnold. A Tumsh statesman and patriot, on his 
death-bed, recently urged his royal master to establish schools 
throughout Turkey, and thus introduce one of the most potent 
factors of Western greatness. 

Few will question that the State, in thus charging itself 
with the work of elementary education, is acting well within 
its rights. The instinct of self-preservation would alone impel 
the modern democratic State to educate. To avoid relapse 
into barbarism, to prevent the growth of savage horde 
among the civilised,’^ the State must make due provision for 
the enlightenment and moral culture of its citizens. 

And, as the State has the right, so it is under the obligation 
to provide universal education in the interests of healthy and 
intelligent citizenship. This function and duty cannot be 
relegated by it to any other organization, or to private enter- 
prise, for the simple reason that the State alone possesses the 
coercive power required to make a system of popular educa- 
tion effective. While the co-operation of all organ^ations and 
individuals is desired and encouraged in the work of national 
culture, the general conviction is that the control of elemen- 
tary education must be reserved exclusively for the State.. 
The education thus provided is not a cbaiity. All have a 
right to it, because all help to pay for it. Hence it is that 
education, like religion, is now everybody’s ooncorn. 

Now, the training of teachers for their work is the most 
essential part of any proper scheme of education. The day 
has gone by when any one was thou^t good enough to teach 
an elementary school. Men who had failed in other occu- 
pations had always teaching to fall back upon. . ** When a 
man’s the .sport of heaven, to keep a school the wretch is 
driven.” People in reduced circumstances thought it right to 
apologize for earning their living by teaching. All Um has 
been changed. Teaching is now commonly regarded as a 
serious ana honourable occupation or prolession--^n oceupar 
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tion cletnancling knowledge, skill, enthusuiam, and good moral 
character. The day is at hand, perhaps, when moral worth 
will be regarded hk of even gi*eater value than knowledge and 
technical attainments. 

The careful training of the teacher should^ 1 think, occupy 
the first place in the national pi*ogramine of education. With- 
out duly-qualified and self-devoted teachers, fine buildings 
and costly appliances will bo of little worth. Apart from the 
service which the able and zealous teacher renders to the 
intellectual and moral life of the nation, Ids training is of 
importance as a kind of national investment. From every 
point of view it is necessary to have capable men in charge of 
our schools ; and the more" capable they are the better. 

As regards the preparation of teachers for their work, two 
points oi’e to be distinguished — ^namely (a) their general know- 
ledge ; and (b) their professional training. If their general 
knowledge is sound and ample they are more able to 
profit by their technical instruction, and have more time for 
practice. 

Let us see what provision has been made for the training 
of teachers in one of the old countries of the world. Ger- 
many has led the way in the work of popular education, and 
there from the time of the Beformatiou tlie training of the 
elementary-school master has been steadily kept in view. 
There we "find the training-school and the training-college for 
teachers in the highest state of eiilciency. The whole course 
of training, usually extending over six years, is divided into 
two periods — two or three years being spent in the training- 
school, and the remainder in the training-college. The object 
of the training-school is thus sot forth : *'To provide that 
kind of general training which is calculated to afford a sure 
foundation for the technical training of the elementary-school 
teacher/* In other words, the training-school provides such 
instruction and training as are supplementary to the elemen- 
tary school and preparatory to the training-college. With 
respect to the latter mstitution, ** the object of the instruction 
given there is to conflnn the knowledge acquired in the pre- 
paratory course and to give it progressive development, to 
msure familiarity with the principles of the theory of educa- 
tion and instruction, and to give theoretical and practical 
directions as to the correct treatment of the separate subjects 
of an elementary school/* The thehretioal training comprises 
four {Mdncqpal subjects : (a) Peds^gy i (b) theory of instruct 
tion ; (c) psychology ; (d!) specim metnod. The practical 
training oensists omefly of lessons given in the practising- 
^hool under the supervision of a master of methm. These 
lessors axe sHexwaras criticised both by the master and by 
(eUow«sthdentt, 

* e 
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But, Rood as the German tiaining institutions are, they 
do not fully satisfy the aspirations of the teachers themselves. 
It should be noted in passing tliat all the more important 
educational reforms in Germany have originated with the 
teachers. Their suggestions have seldom been at first ac- 
ceptable to the Government, but, in the end, reasonable 
changes have been made, and the substantial justice of their 
demands acknowledged. 

The report of the United States Bureau of Education pub- 
lished last year contains a historical review of the German 
and other systems of training for teachers. In the sixth sec- 
tion of the review a summary is pven of the opinions of lead- 
ing educators on training institutions. The German Teachers' 
Union, a body sixty thousand strong, had submitted certain 
inquiries to forty-two of the ablest directors of normal scliools. 
Seventeen of those addressed answered all the questions put 
to them. The rest declined to answer, chiefly to avoid what 
appeared to them criticism of the Government. 

The first question w^as as follows : Is it advisable to or- 
ganize the normal schools in such a wa^ that they can offer 
professional — that is, pedagogical — training exclusively, or 
should they also offer acadepiic instruction and general educa- 
tion, which must be the basis of professional work? '* Thir- 
teen of the seventeen replies were in favour of the separation 
of general education from purely professional training. Among 
the reasons given were the following: **The purpose of a 
teachers’ training-school is to prepare its students for their 
profession ; the art it has to teach is the art of teaching ; the 
school can accomplish this task satisfactorily only if the gene- 
ral education of its students has to a certain extent been com- 
pleted before they are admitted; the mixture of general pte- 
paration and professional training now existing is the onief 
obstacle to process in the training of teachers, because it 
necessitates a low decree of requirements for the general 
education — slower than is desirable in the interest of popular 
education." 

The second question was, In what manner, in case the 
first question be answered in the afBrmative, shdl the gene- 
ral preparatory education be obtained? Is it desirabto to 
(a) establish special preparatory schools for teachers, or (b) 
should the existing normal schools be extended downwards 
by establishing preparatory courses, or (c) is attendance at 
secondary schools to be commended? If so, which one---the 
classical (gymnasium), or the modern (real gymnasium), or 
the citizens' high school (without Latin) ? " Six replies wore 
in favour of the existing high schools, and all recommended 
the citizens* high school as the most suitable. 

These are the only questions ih^ oonoem us in New. 
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liealand. The section concludes thus : These opinions, ren- 
dered as they are by the foremost norihal-school educators of 
Germany, Austria, and Switzerland, have made a profound 
sensation among teachers and Government authorities. The 
educational Press has reproduced them and commented upon 
them. Even the political Press in Germany has considered 
them the most authoritative and important contribution to 
the question of teachers' training of late years, and esmressed 
tlie hope that the provincial as well as the central Govern- 
nient will base future reforms on the advice of these 
gentlemen. 

The further fact that this symposium was called for and 
published hy the National Union of Teachers — a union that 
has nearly sixty thousand members — is most significant, and 
proves that the teachers themselves are not satisfied with the 
professional education the State offers them." 

It will seem like an instance of anticlimax when we turn 
from these high themes to the arrangements made for the 
training of teachers in New Zealand. We have adopted, pro- 
bably from motives of convenience and economy, the pnpil- 
teacW system from the Mother-country. This system, which 
is really formed on the model of apprenticeship in tracle, was 
long ago tried in Germany and abandoned. Even in England 
it seems to be showing signs of weakness, and is undergoing 
modification. Her Majesty's Senior Chief Inspector of Schools 
in the Metropolitan Division, in his report last year, thus 
w^te : ** The training of teachers in the science of teaching 
still lags far behind the training of teachers in Germany or 
France. In England we are stUl dependent for our supply 
of teachers in elementary schools almost exclusively upon the 
pupil-teacher system, and it seems that the sources of supply 
M regards men-teachers are failing . . . People interested 
iu elementary education look upon this difficulty as one 
which will at no distant day have to be faced, and the recruit- 
ing of elementary teachers from schoiars who have enjoyed 
the advantages of a good secondary education, as in foreign 
countries, is a matter well worthy of consideration." Bo much 
as reganls failure. That the system is being modified will be 
obvious from the following extract from an article on our 
voluntary schools which ai^paared in the Contemporary of 
Febxtiary, 1805. The writer (Archdeacon Wilson), himself 
a 4tttitiguished sohoolmaster, says, A School Board 
can not only proi^e special instruction for its pupil-teaohers, 
but aifom to duplicate its staff of such teacuers, and thus 
8^^ them fu)i leisure for private study." And in a note the 
d^h(£hNiepti shysi XI the location Department would reeog- 
nke t^imi^^teache^ eeob worldng half-time in school and 

equivalent to one pupil, the 
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difficulty of properly educating pupil-teacliere in voluntary 
ftchools would be diminished,” 

What, then, is done by the Education Department of New 
Zealand, and the educational authorities of Auckland in parti- 
cular, for the training of teachers? The department holds 
two examinations annually for Classes B and D, and grants 
certificates of competency to successful candidates ; it recog- 
nises the University degree by creating for it the three higher 
grades — C, B, A ; it also recognises the matriculation exami- 
nation and the Junior and Senior Civil Service examinations, 
and makes certain concessions in favour of those who have 
passed these tests ; it has framed certain regulations concern- 
ing the employment and training of pupil-teachers ; lastly, it 
has made regulations respecting normal schools. Subject to 
the general provisions of the Education Act and to the regu- 
lations of the department, the Education Boards have done 
what they could to keep up the supply of qualified teachers. 

A number of young people are taken on year by yeai* ; 
after a brief period of probation and on the favourable report 
of a head teacher they are indentured as pupil-teachers, 
appointed to some school, and generally put in charge of 
standards. They are required to work five hours daily in 
school, and are entitled to receive, out of school-hours, five 
hours* instruction per week from head teachers or their 
deputies. They are examined annually, and are expected to 
present themselves as soon as possible for examination in 
Glass £ or D. This, I think, is all that is done to aid them 
by the educational powers that be. 

The fact that their qualifications, as shown by examina- 
tion and Inspectors' marks, are rising, only proves capacity 
and desire for improvement on the part of the teachers them- 
selves. To got through the different grades they must have 
recourse to outside help. 

The objections to a scheme of this kind are obvious and 
weighty. Young people, from fifteen to seventeen years of 
age, whose training is avowedly nil or very incomplete, whose 
stock of knowledge is very meagre, are put to teach-— the 
very work for which they are least fitted. As our schools 
are staffed and organised it is impossible for head teachers to 
exercise any adequate and effective supervision over the teach- 
ing of their junior subordinates. The system, if such it can 
be called, is unfair alike to the young teacher and to the 
scholar. It is indefensible except on the ^ound of want of 
means. It has been tried elsewhere under favourable circum- 
stances and deliberately reiected. This being so, it would be 
surely well lor us to take advantage of the experience of others 
and avoid repeating educational blunders. 

With respect to the general eduoeUiion of the teacher, the 
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best agencies are, in my opinion, the secondary school and 
the university. It wiu be greatly to the advantage of 
teachers to share in general culture with the members of 
other professions. In advocating the fullest possible use of 
the university and the secondary school in the preparation 
of our teachers 1 am but complying with the spirit of the 
Education Act and of the regulations of the Education De- 
partment. In other countries, too, as wc have seen, the 
secondary schools are likely to be more closely linked to the 
primary schools in the great work of helping to train the 
teachers of the latter. 

In addition to adequate general knowledge, the student 
who aspires to be a teacher must also have practical training 
under tne direction of some highly-qualified man. To effect 
this there must be established, as suggested in the regulations 
of the department, a praotising-schod, through which all our 
young teachers should be required to pass. 

Under present conditions we cannot hope for the best 
results, and our educational system, notwithstanding its 
many excellencies, is maimed and halting. Some reform is 
needed ; but reform to be real and lasting must be preceded 
by thorough ktiowledge of the weaknesses and deficiencies of 
existing arrangements, of what is needed, and of what is 
aimed at in other countries which are far ahead of us in 
educational evolution. 


Abt. XV . — Abel Tasman and his JmrnaL 
By Dr. T. M. Hockbn, F.L.S. 

[Bsad before the Otago Inalt^uls, lOth Sei^mber, 1S9S*] 

Plate 2. 

Its fulfilment of a promise made during the last session of 
this Institute, I have now the pleasure of laying before 
you a translation, made by myself and my wife, from the 
orijpnal Dutch of that portion of Tasman's Journal relating 
to the discovery of New Zealand. It is the first time 
that this has oeen folly translated.'^ I shall also give 

* TranelaSed from ** Joumaal van de Keie iiaar hat onbekeBde 
Ifioidlaiid, in den Jan 164S, door AM Jama. Taeman, met de Sohepen 

Hemakenk en de Eeekaea. Madefedeeld en met eenige Aanteekeningen 
vpenlsii, doer Jacob dwart,*’ oo. '* Met eene Kaart Te Amster- 
dam; Uj de Wed. Q. Httlel van Eealen, 1866.** Taeman'a Jonmat was 
lost for over two hundred years. When it was found Swart pnblishsd it 
in Its enUtelyi as above, lit 1866, A oony ol this I possess, and from it 
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an account of the Journal general^, of the cnciuneitocee 
under which it was written, and of Tasman himself. During 
tlie latter part of the sixteenth and the earlier of 

the seventeenth century the Dutch were pre-eminently the 
rulers of the sea. Tliey hod superseded the Spanish and the 
Portuguese, who so long had been in the van of maritime 
discovery and adventure. Their ships wore better built, found, 
and commanded than had over been the case before. Their 
navigation, laws, and rules were for the time of qmte an ad- 
vancU kind; and, with that quiet perseverance and sturdy 
courage which, under the name of Dutch phlegm, have always 
been characteristic of the nation, their mercliants had secured 
and held the trade of the world. England’s day was then but 
in high dawn ; and, though now she is, and for long has bMn, 
the mistress of the seas, at that time she held but a s^oiid if 
not a third place. Early in the seventeenth century Holland 
penetrated into the Indian Archipelago, and amidst its num- 
berless fertile islands developed amazingly the wealth of her 
trade. In 1610 she founded the capital of Batavia on the 
Island of Java, and. though surrounded by hostile native 
princes or chiefs, she maintained her position and security in 
this centre. The affairs of this Dutch East India Company 
were managed by a Governor-General and Council, who, by 
persistent courage and enterprise, maintained in those parts 
of the world that renown which their countrymen had won 
elsewhere. At no period in its history was the oompany so 
prosperous and flourishing as between the years 1630 and 
1680. That half-century closed, it become involved in the 
quarrels and politics of the native Javanese States, and then 
commenced its commercial ruin. In 1686 Antony van Diemen 
was appointed Governor-General, retaining oflice for nearly 
ten years; and no Governor equalled him in energy and 
sagacity. It was during his rule that Tasman's voyage, of 
which we are now to speak, was undertaken. 

Tasman was bom in 1602 or 1603, at Hoorn, in the north 
of Holland, a town on the borders of the Zuyder Zee, where’ 
so many bold sailors were bred, and where, it has been stated, 
descendants of his family still remain. . But, indeed, we know 
little of Tasman's personal history beyond that contained in 
his Journal. In tms he has truly bequeathed us his monu- 
ment, though underneath it lies little more than a shadow. 
An old engraving of him is to be seen in the Cbristohuroh 
Museum ; and it would seem that some persohid dewnri^tion is 
given by M. Dozy in "Bijdragen de Taid Iiand en Ydlkenkunde 
van Mederlandsich-Indie ” (*‘ CkmtribntimiB to the Language, 
Country, and People of Dutch India *’), 6th series, vd. ii,, p, 
808 ; but of this I Know nothing. Be died at Batavia ita ldw: 
By direction of Van Diemen he wa* deepatohed in 161^,, 
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and soon after his arrival hi the settlemcut, uuder the com- 
mand of Captain Maitbys- Kwast, who was instructed to 
proceed through the Western Pacific to the Philippines, and 
there to make search for the fabled Gold and Silver Islands. 
These are now known as the Bonin Islands, east of Japan. 
This was most probably Tasman's first voyage uuder the aus- 
pices of the company; at its close he sailed in the Indian 
seas until 1642, and then commenced his great voyage of dis- 
covery. 

Here it will be interesting to contrast the mode of present- 
day sailing with that whereby those who w^ent down to 
the sea in ships in Tasman's time made their truly perilous 
voyages. Now navigation has l>ecn reduced to a fine arc, as 
well as to a precise science»~Bo fine and so precise that it may 
be generally aflirmed that disaster at sea is the result of care- 
lessness, often of gross carelessness. Those fioating palaces 
which now cross the waste of waters in every direction are timed 
to reach their destination with the punctuality and almost the 
speed of a railway- train. A few days, or weeks at most, of 
safe and pleasant travel now represent the weary months of 
discomfort, dangers real and imttginary, and the scourges of 
scurvy and dysentery which wore too often the lot of those 
who led the way. Ail this was first rendered possible by the 
invention of those instruments, the sextant ami chronometer, 
w'hich now daily tell the sailor his exact position on the track- 
less ocean. Add to these bis accurate chart and nautical 
tables, and what evil can befall him, unless through great 
neglect or rare misfortune? When undertaking early voyages 
of discovery it was usual that two, three, or more vessels 
should form the fleet. This was a precaution in all ways 
wise, contributing as it did to mutual courage, safety, and 
companionribiip. The commanders and ofllcers formed a com- 
mittee, or council as they termed it, and vpbenover any diffi- 
culty or dilemma arose the members of this council were 
summoned by signal aboard the principal vessel of the expe- 
dition, and there decided what course was best to follow. 
These ooearions seem to have been frequent, as we can well 
fancy. The vessels, with their high poop, high forecastle, and 
round bows must have looked {acturesque enough. They were 
gteatly fcneijibortened^ too, for it was considereil that a vessel 
whose le)D|[th much exceeded its breadth was absolutely 
hhaale an#iidt unlikely to capsisse* Four or five knots an 
Wite gpbd average saUing; much more freq^uently the 
l^itanbe teaversed in a day did not exceed fifty or sixty miles. 
The early tessels varied much: some mea* 
SW or even 400 tons; but the perils of many a long 
eticounteered in little vessels of no more than 
The dietary scale in Tasman's 
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time was Bomething as follows: To each man— one good 
cheese for the whole voyage ; three pounds of biscuit, a 
quartern of vinegar, and half a pound of butter per week ; on 
Sunday, three-quarters of a pound of meat ; on Monday and 
Wednesday, 6oz. of salted cod ; on Tuesday and Saturday, 
a quarter of a pound of stock-fish ; on Thursday and Friday, 
three-quarters of a pound of bacon with grey peas; and 
at all times as much oatmeal as could be eaten. Those were 
not the days of coffee, tea, or teetotalisni, but of strong 
rum and arrack, which were regularly distributed ; and who- 
ever was so lucky as first to descry land from the mast- 
head had his ration doubled. The instruments and methods 
used for determining tiie position at sea — the latitude and 
longitude — were of the most primitive and, one might say, 
ineffective kind. Cartography was in its infancy, and the few 
charts that were placed in the sailor's hands were projected 
on principles so regardless of the proportions of the sphere as 
to be absolutely misleading and dangerous. The simple de- 
vice of the log for measuring the rate of sailing tlirough the 
water was introduced but twenty years prior to Tasmania 
time. Before that it was usual to estimate the amount by 
guess. The sun's altitude, and the relative position of the 
heavenly bodies, which are now calculated with such accu- 
racy by'means of the sextant, and which, with the chrono- 
meter, give the true position, were then ascertained by very 
crude instruments — the astrolabe, and, later, the cross-staff ; 
specimens of which I exhibit. The astrolabe was made of a 
circular piece of metal, Tin. in diameter, divided into quad- 
rants, one of which was divided into degrees, and suspended 
freely, as one might suspend a watch by its ring. A broad 
pointer or index, Ij^in. wide, traversed the face of the instru- 
ment, and was divided through the exact middle of its length 
by a line termed **the line of confidence.'' Close to each 
extremity of the index, and perpendicular to it, a small plate 
was fixed, with two small boles, one larger than the other, but 
both being exactly over the line of confidence. These were 
sights, and when the object viewed was seen in exiict line 
through them — the sun or moon, or a star — ^the angle was 
read off. The cross-staff, which was probably us^ by Tasman, 
was a squared rod of wood, 8ft. in length, upon which were 
denoted angles or degrees, and having a sight at the 6ye-end« 
Upon this, by means of a slot, slid at right angles a second 
rod of wood, about 2ft. in length, having a sight at each 
terminal, and through these ^hts the object was viewed, the 
object-rod, if we may so cell it, being adjusted upon the other, 
which was jpointed plane to the horison, and tM angle read 
off. In this rough way was the sun's altitude tak^, and 
probably a rough attempt was often made to what 
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sailors call a lunar distance. An improvement was made on 
this cross-staff by adding one or two shorter transoms for red- 
ing smaller angles. On some of those odd frontispieces which 
embellish ancient atlases or geographies may be seen a sweet 
little cherub holding aloft an emblem of the cross apparently, 
but really this cross-staff. A hundred years after the in- 
troduction of the cross-staff came Dr. Hadley's quadrant 
(about 1731), which has developed into the perfect sextant of 
to-day. Bui with his tables of declinations, which were even 
then calculated, and this simple instrument, Tasman and his 
brethren succeeded in taking their latitudes with remarkable 
accuracy, as is evident by inspecting the coast-line of his 
Staten Land, which I have placed side by side with that of 
our New Zealand. But how ne succeeded with his longitudes 
is quite a different matter. As we well know, longitudes can 
only be calculated perfectly by knowing the difference of time 
at two meridians, and tliis must be gained by the aid of accu- 
rate timekeepers. In Tasman's day, the very few* clocks and 
watches in existence were but of little use in keeping the 
time. The problem of longitudes at sea w*a8 always con- 
sidered of the utmost importance amongst maritime nations. 
Even at the beginning of this century it was thought that 
it would never be solved, owing to the difficulty or impos- 
sibility of ever constructing watches that would keep per- 
fect time. As indicating tliis sentiment, the so-called Board 
of Longitude advertised, at the beginning of last century, in 
Queen Anne's reign, that they would give rewards of £10,000, 
£20,000, and £30, OCX) respectively to him who should discover 
a means of taking lon^tudes at sea to within sixty, forty, and 
thirty geographical miles. Precision within these limits was 
not mought of or expected. This liberal offer stimulated in- 
ventiou, and Dr. Jonn Harrison, an in^nious mechanician, 
who for years devoted himself to making improvements in 
clocks and watches, succeeded in 1764 in gaining the prise of 
£30,000 with a watch — or chronometer, as we should now call 
it— which was twice carried on a voyage to the West Indies. 
The time kept was admirable, and *^insured an accuracy of 
longitude to within ten or twelve miles. One of Harrison’s 
watches, which, by-the-by, cost from £80 to £100 apiece, 
was carried by Captain Uook on his first great voyage of 
discovery. Messrs. Wales and Bayly. who accompanied 
Cook’s second expedition^ state, m their astronomical obser- 
vations of the voyage, published in 1777, that the longitude 
could then be computra to within the fifth or sixth of a 
deme^that iS| to ten or twelve geographical miles. The 
esp^t account T Can discover of the use of timekeepem at 
seais m lti^, when two watches were used together on the 
same vesM*. result was not satisfactory, as may be 
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learned from the manuBcript in the Sloane collection of the 
British Museum. It is but within the last few years, com- 
paratively speaking, that chronometers liave been in universal 

use. 

The last antiquated marine instrument to which I shall 
refer as used in Tasman’s time is the sand-glass. These 
were constructed of different sizes, so as to measure periods 
of four hours, one hour, and half an hour The survival 
of them at sea is to be seen in the 28-second log-glass, 
used when the log is taken ; and on the kitchen mantelpiece, 
for boiling eggs. Hour-glasses were used in the last century 
in churches, placed on the pulpit-ledge in view of the con- 
gregatio]], where they regulated the length of the sermon. 
Much improvement has been effected in this direction during 
the last few years, the regulation length of sermons now being 
about twenty minutes. The time at sea was roughly kept by 
the half-hour glass,* which was always in sight of the steers- 
man. When the last grains of sand had run out he reversed 
the glass, striking a boll at the same time as a mark of the 
time. This was repeated until the glass had been turned 
eight times, and the bell struck eight times. Thus four 
hours had elapsed, the watch was completed, and the new 
w^atch took charge of the ship. And so Tasman, in denot" 
ing time, speaks of so many glasses in such-and-such a 
watch : thus, three glasses in the moniiug watch would be 
three half-hours past 4 a.m. — that is, 6.80. These sand- 
glasses were made with the greatest care and accurac)^. 
The upper and lower sections were separated by a thin 
metallic plate, perforated with a fine pin-hole, through which 
the sand ran. The sand was carefully selected and dried — 
iron-sand, I think, being preferred, as being a rounder, more 
regular grain, and therefore affording the least friction. When 
the running of this sand through the pin-hole had been ad- 
justed and timed the whole was hermetically closed by lash- 
ing, and was further protected by a wooden framework. Now, 
it IS quite possible, and not unlikely, that, conjointly with dead- 
reckoning, Tasman took his longitude by the help oi a four- 
hoar glass of tills description, set agoing at noon when a^ut 
to leavib port. Of course, there would be some error, due to the 
expansion or contraction of the glass, or to failure iu turning 
at the exact moment vrhen the last grains of sand had disap- 
peared. Still, with all faults/ this was the only method of 
securing any reasonable approach to a fixed meridional time. 
If Taaman did not adopt it, then his only other wav of esti^ 
mating his daily longitude was by means of dead-reexoning-^ 
that is, by reckoning the number of miles sailod over an east 
or west course in twenty-four hours. This rough 
been used by sailors for ceotui^, apd is used at the present 
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time whenever a clouded sky interferes with a due observation 
of the sun. It is untrustworthy at the best, from causes 
which are very evident. A vessel may make much lee or lost 
way from some ocean current, which insensibly drifts her out 
of her course; and there are other sources of error. Hence we 
shall not be surprised to hud that, whilst Tasman’s latitudes 
are very correct, his longitudes are often considerably at fault, 
even so much as throe or four degrees. As will be observed 
in this map of New Zealand, upon which I have projected his 
daily course, ho is wrong on the average about W. — that is, 
about 170 miles from the coast. This vast discrepancy will 
eKhibit very clearly the im|)erfection of nautical methods two 
hundred and fifty years ago, and that Queen Anne’s Board 
of Longitude might well be content with any moans where- 
by the position at sea might be known within thirty or 
forty miles of the true one. 

Before the discovery of America— the so-called New 
World — the westernmost point of the then known world 
was the Island of Ferro, one of the Oanaries, and it was 
therefore selected by old geographers as the prime meridian 
from which all other meridians were calculated. Afterwards, 
and somewhat before Tasman's time, the Peak of TenorilBfe. 
also in the Canaries, was selected, probably because of its 
conspicuous height. It is from this meridian, then, that 
Tasman gives his longitudes. In the present day all nations 
agree as a matter of great couvenienee to calculate from 
Greenwich, with the exception of the French, who, whilst 
notating their parallels from Paris, nevertheless add the Green- 
wich equivalent. WliUst Tasman gives, in both his chart and 
Journal, his positions as deduced from the Peak of Tctieriffe, 
the^ must really be computed from the Island of Mauritius, 
which* as we shall presently see, was his final point of de- 
parture after leaving Batavia. So that, to reduce bis longi- 
tudes ^o those of Gjteenwioh, we must subtract, say, 21° 2' 
from them— ^uiade up of, say, 16^° for TenerifSe and error 
for Mauritius. We then have remaining what may be called 
^^pereOQal arrors/* caused by inability to calculate his posi- 
tion exactly, and which, as has been seen, often amount 
to tfarqe or four degrees. Another explanation should here 

made. The distanoes sailed are in Dutch miles, fifteen 
of which are (Mual to one degree. A Dutch mile is equal 
to a1x>Utl6ur mgUsh,^ that if Tasinan gives as his day’s 
work twenty miles we should reckon that he had sailed 
In making this translation I have preferred to 
Tannieiti’s Own unaltered details; those who desire to 
ntilm 3tS centeeti^ do so from the data I have given. 

Tn a pa|^ before this Institute last year I gave some 
ac<kiWh^ showed that it had never 



124 


Tran$aetions. — Miscellaneous. 


been edited and published in its entirety until so recently m 
the year 1860, when Heer Jacob Swart, of Amsterdam, gave it 
to the world in the original old Dutch, which not only differs 
greatly from modern Dutch but is apparently a dialect. From 
this edition this translation has been made, and I think it may 
be truly said that it is the first full translation hitherto made. 
It was with great pleasure I learnt a few weeks ago that the 
firm of Heinrich Muller, of Amsterdam, is now preparing to 
publish a limited number of copies of the full text in EngUsh. 
This will be as valuable as interesting. Then, as good wings 
BometimeB come together, 1 saw recently a few sheets of what 
apparently is to be the future New Zealand Beader for use in 
our primary schools. These sheets contained some parts of 
Tasman’s Journal, evidently translated from the Swart edition. 
The portion relating to New Zealand ended, unfortunately, 
with the massacre in Murderers' Bay. I do not know who the 
translator is, but his work has been done in the most com- 
petent and accomplished way, and it is to be hoped that he 
will complete it. The translation is sometimes not quite 
literal, and that in parts which would not be obscured by a 
literal rendering. Nor do 1 understand the principle adopted 
in giving the longitudes : these are not Tasman’s, even with 
the data for corrections above given, nor are they the true 
longitudes. The distances run are given in English miles. 

then, all the previous renderings of Tasman’s Journal 
prior to'that of Jacob Swart in 1860 have been incorrect 
m various particulars, the chief one being that of excessive 
abridgment. As regards the bibliography of these, I cannot 
do better than refer to my paper in the “ Transactions of the 
New Zealand Institute ” for 1894, pages 619, 620. 

In bis edition Jacob Swart prefixes to the Jounial a pub- 
lication of all the documents relating to it. These are of 
considerable value and interest, and were discovered in t^ old 
foliants and letter-books of the company, presumably at the 
same time that the long-lost Journal was found and forwarded 
from Batavia to Amsterdam. They consist— first, of a letter 
from Qovernor Van Diemen and his Council to the Coundl of 
Seventeen at Amsterdam, apprising them of Tasman's departure 
on his imjMrtant expedition ; second, of a Jjetter of Instruc- 
tions to Tasman and bis chief officers ; and, third, of other 
letters and pa^rs giving an account of previous discoveries and 
directions, which it was no doubt thought imwrtant that Tas- 
man should have with him. The Instrucuons are far too 
len^hy to lay before yon here, but they testify most favourably 
to we wisdonq and foresight of Governor Van Diemen and hni 
Council in all matters imating to the geograiduoal knowledge 
of the time, in fitting out the ships, in suggesting 
measnres in case of accident or failure, and genera^ in tbaiff 
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fullness of sagacious advice and coriiinand. Even to-day they 
would well serve as models to copy. The vessels of the expedi- 
tion were two— the ship or yacht Heoiiiskerck, and a smaller 
vessel, the flyboat Zeehaen, the former having a crew of 
sixty, the latter of fifty men. They were victualled for twelve 
months. 

Towards the better understanding of the Journal, I would 
here explain that Tasman begins and ends his day at mid- 
night — that is, it is the same as our civil day. He reckons 
his course and the distance run from noon to noon, at which 
time be took his latitude and longitude. His watches were 
— the day or morning watch, from 4 to 8 ; the forenoon or 
noon watch, from 8 to 12 noon ; the afternoon watch, from 
12 to 4 ; the flatfoot, or, as we call them, the dog watches, 
from 4 to 6 and G to 8 ; the first watch, 8 to 12 midnight ; 
and the second or hound watch, 12 midnight to 4 in the 
morning. It is curious that of all Teutonic-speaking sailors 
the English alone use the term “ dog-watch ” as signifying 
the houj‘8 between 4 and 8 p.m. Other Teutons use the 
equivalent hund-, hunde-, or honde-wacht, as signifying the 
second watch — that between midnight and 4 a.m. ; and to 
exp^BS their dog-watches, between 4 and 8 p.m., they use 
plattfusSf plattfoaent or platvoet, meaning ** flatfoot.” The neo- 
Latin or Italic speaking sailors had no such words as ** dog- 
watch’* or flat-foot,” but spoke of the second watch, or of 
the watch from 4 to 6 or 6 to 8 in the evening. I do not 
know the underlying meaning of these words, but can fancy 
they contain the idea of the most restful part of a ship's day. 
when a dog would be sufficient guard, ami when any work on 
deck would be done without running — all heel and toe, as the 
pedestrians have it — ^a flat foot. 

The vessels sailed from Batavia on the 14th August, 1642, 
with instructions to make in the first instance for the island 
Mauritius, where they' were to take in fresh provisions and 
otherwise refit. At this time Mauritius belon|;6a to the Dutch, 
and was a convenient recruiting-plaoe for their vessels as they 
sailed to and fro between Hcdland and the Batavian settle- 
ment. Tasman commences thus : ** Journal or description by 
tMf Abd Jansz. Tasman, of a voyage made from the City 
of Batavia, in the Bast Indiest for making discoveries 
of the unknown South Land, in the year 1642, the 14th 
August* MSfy God Almi^ty be pleased to give hereto His 
blessiiig. Ainen.” Mauritius, a distance of abotiti 8,000 
miles, was reached, after a splendid run for those days, on 
0th September. !l^i8 would give an average of aWt 
XSIO^ miles a day sailed. Here' a month’s stay was made, 
during which the veedds were thoroughly refitted, and pigs, 
gotttit wild^lbiwl, firewood, and fresh water were brought on 
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board. Thus fortified at all points, they left Mauritias on 
the 8th October, “ for which,” says Tasman, “ the Lord be 
praised and thanked.” The course was now south and south- 
east. On the 27th a considerable quantity of weed was seen, 
which indicated proximity to land. A council was held, 
and it was determined to keep a man constantly at the 
topmast-head on the look-out, and whoever first discovered 
land, rocks, or shoals should be rewarded with three reals and 
an extra pot of arrack or rmn. Nothing further, however, 
was seen for nearly a month, and until the 24th Novembw, 
when Tasman made his first discovery, that of Van Die- 
men’s Land, so called by him after his patron the Batavian 
Governor. The distance thus run from Mauritius was nearly 
6,000 miles, the average daily run being about 140 miles. He 
named many of the bays and headlands — names retained 
to this day, such as Frederick Henry and Storm Bay, 
Maria Island, Ac. He explored here until the 4th Decem- 
ber, and saw at a distance some of the inhabitants, smoke 
rising in the woods, steps out into the trees with flint axes, 
whereby the natives climbed up them to search for birds’ 
nests; specimens of gum, and so on. Before leaving Van 
Diemen’s Land, on the 6th December, a fort was erected in 
Frederick Henry Bay, with a flag flying on it. The vessels 
were again at sea on the 5th Decen^r. A council was 
called, when it was agreed that the course held should still 
be one due east, and that it should be kept for twenty-six 
degrees of further longitude; if no farther land was fallen 
in with, a northerly course should be shaped for home. Eight 
days later, on the 13th December, Staten Land, or New 
Zealand, was discovered. As the distance run from Van 
Diemen’s Land was about 1,000 miles, it is evident that the 
average sailing-rate of 125 miles a day had been still main- 
tained. 

It will save interruption in Tasman’s narrative, and 
render it more' intelligible, if at this point I preface a few 
further words of exuanation. The. land — "the great hjg h 
land,” as Tasman calls it — ^he would first see between H<^- 
tika and Okarito ; and it is not too fanciful to say that that 
great mountain which two hundred and fifty years later was 
called by his name was one of the first sights he saw on 
the wild west coast. Somewhat further nor^ he describes 
that low point known to us as Ca|»tain Gook’s Oi^ Foul- 
wind, wiw its outlying steep rocks or diffs, the Steeples. 
Westport is not far from this point. “North of this,^ os 
Tasman says, “ the land nudees a great bij^t”: this is the 
Karamea Bight, I^n came tiie “ furthermost pednt, vvhic^ 
stood out so boldly tiiat we had QO doubt it was the extreode 
point,’ is now Captain Oook’s Gape Farewell, with 
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the long spit of sand running frotu it, upon which is a 
lighthouse. Next in order is that bay of tragic interest 
called by Tasman “ Murderers',” but now known as Oolden 
Bay, in which is the Township of Oollingwood. The scene 
of tragedy lies close to Parapara, whore at this moment a 
new and far different interest has arisen in the fact that 
a great and peaceful trade is expected to spring up in 
connection with the masses of heematite which lie around 
the shore. Thankfully escaping from this dreadful spot, Tas- 
man tacked about in what he called '* Zeehaen's Bay," but 
which in truth was the north-west portion of Cook Strait. 
hn we shall presently see, Tasman himself suspected that 
there was a passage through. Proceeding north. Cape Egmont 
was seen, and was named Cabo Pieter Boreels, after one of 
the Dutch East Indian Council. No reference is made to the 
mountain. The high mountain seen on the 27th in lat. SS’’, 
and taken at first for an island, would probably be Mount 
Karioi, bounded as it is to the north by Whaingaroa Harbour, 
and south by Kawhia and Aotea Harbours. The Three Kings 
Islands were Tasman’s point of departure from New Zealand. 
This name was given from the fact that the vessels anchored 
there on the 5th January, the evo of the E^phauy. You may 
remember the incidents connected with this religious festival 
which commemorated the meeting of the three Magi or Wise 
Men of the East with the infant Christ. Their names were 
Kaspar, Melchior, and Balthasar. The fable says that their 
bones were removed to the cathedral at Cologne, whore they 
still rest, and where, as in Tasman’s time, they are still vene- 
rated by all faithful observers of old Christian legends. I may 
here remark that in all probability the interesting process of 
name-giving did not take place until after Tasman’s return 
to Batavia. The best description of the Three Kings known 
to me is that given by Mr. Cheeseman, the curator of the 
Aucklai)id Museum, in the volumes for 1887 and 1890 of 
the New Zealand Ttansaoldons. Mr. Cheeseman made many 
additions to our natural-history knowledge of these islands, 
and he also recognised that part of the Great King upon 
which Tasman's crew attempted to land when searemng for 
water and vegetables. It is much, to be regretted that Swart 
does not repi^uoe Tasman’s sketches. In a provoking way 
he says that these Me to be found in “ Vitientijn.” Valen- 
tija*s abridged copy ci tim Journal was published in 1726, and 
to thi| rare w<hrk the reader is r^erred.. It is to be hoped that 
thl8 MBi«;don will be rectified in Mfiller’s forthooming edition. 
Tasman's htiiereonc^ with the natives was but of a few hours’ 
dahetion ; yet It was suffieiently long to enable him to give a 
ii personal It is, tnOrefore, eurious to Knd 

to the adornment of the tattoo. 
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Does this indicate Its non-existence two hundred and fifty 
years agoP It is advisable to repeat here that Tasman's 
miles, which are Dutch, must be multiplied by four to reduce 
thorn to English measurement. Other explanatory comments 
will be found in the previous half of this paper. 

The Journal. 

December 12th [1642]. — Good weather, and the wind 
south-south-west and south-west, with a sharp bree^ie. At 
noon found the latitude 42° 38', and longitude 185° 17'. 
Course held oast, and sailed thirty-eight miles. The swell of 
the sea continued from the south-west, so that here no great 
laud is to be expected to the south. Var. 7° north-easterly. 

13th. — Found latitude 42° 10', longitude 188° 28'. Course 
held east by north, and sailed thirty-six miles. Tne wind 
south-south-west, with a topsails' breeze. Towards noon 
we saw a groat, high, bold land, and had it south-east 
from us about fifteen miles ; we gave our course south-east, 
straight for it. About noon we fired a shot and hung out 
the white flag, whereupon the officers of the Zeehaen came 
aboard us, when it was resolved, all agreeing, to make for 
the said land as soon as t)ossiblo, as the resolutions of this 
date further Bhow^ In the evening we thought it advisable 
to order our steersmen, as long as it remained caUn, to hold 
the south-east course, but with increase of the breeze should 
go due east, so as to keep from going ashore, and to prevent 
any accident as far as possible. In our judgment, we should 
not attempt to land on this side, because of the great open 
sea which here with great rough billows and surf comes 
rolling in, unless there' were some sheltered bays on this 
side. In the first watch, four glasses having rua out 
[10 a.m.] , we stood our course due east. Var., 7° 80' north- 
easterly, 

14th.— At noon found our latitude 42° 10', and longitude 
189° 8' ; course held east, and sailed twelve miles. We were 
about two miles from the land. It was a very high, double 
land, but from the thick clouds we could not see the tops 
of the mountains. We shaped our course northerly, and 
so close that we could see the surf breaking on shore. In 
the afternoon, about two miles from shore, we sounded in 
fi5 fathoms, sticky, sandy ground. It was calm. Towards 
evening we saw a low mint, about three miles from us north- 
east by north. We drifted quietly towards it. In the middle 
of the afternoon we sounded in 25 fathoms, sticky, sandy 
ground. We suled along quietly the whole night, the current 
setting in from the west-north-west. We near^ the land 
till wMin 28 fathoms, good anchor-ground; it still being 
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calm, and not to go nearer tho land we anchored in the 
dog-watch [4 to 8 a.ni.] with a Btroain-anchor. and waited 
for the land-wind. 

16th« — In the inoriiiiig» a light land-breeze. We weighed 
anchor, and did our best to get off the land a little to sea. 
Course north-west by north. We then bad the northerly low 

E oiiit of the day before north-north-east and north-east 
y north from us. This land consists of high, double moun- 
tains, not lower than Formosa Island. At noon found latitude 
41° 40' and lou^ptude 189^ 49'. Course held north-north- 
east, and sailed eight miles. The point of the previous day 
lay south-east from us. Two and a half miles from this 
point stretches north a large reef. Here, above water, on 
this reef some liigh, steep cliffs, like steeples or sails. Past 
this point, moreover, a mile to west, there was no bot- 
tom. From here also we saw the high land stretch north- 
north-east from us. We sot our course duo north, with fine, 
dry weather and slack water. From this aforesaid low point, 
with the cliffs, to the north-east the land makes a great 
bight, and stretches first due east and then again due 
northerly. This aforenamed point lies under the southern 
latitude of 41° 60'. Tfie wind west. Here it was easy to 
see that in this country to the water it seemed a barren 
land. Besides, we saw no men nor any smoke in the least, 
and we also saw that they could have no boats there, as we 
could see no signs of them. In the evening, var. 8° north- 
easterly. 

16th. — Bix glasses before the day [2.30 a.m.] we sounded at 
60 fathoms, good anchor-ground. At that time the northerly 
point in sight lay north-east by east from us three miles, and 
the nearest land from us lay south-east a mile and a half. 
We drifted in the calm, with good weather and still water. At 
noon got latitude 40° S6', and longitude 189° 54' ; course held 
north^north-east, and sailed eleven miles. Drifted through 
the oalm all afternoon. In the evening, at sunset, var. 9° 23' 
north*easterly. Got the wind south-west, with increasing 
breeae. We took the bearing of the farthermost point from 
u« we <^tild see, which was east by north from ns. It 
stood out so boldly that we had no doubt it was the extreme 
point* We palled our eouneil, with the second mates, where- 
upon we retcdved to go north-east and east-north-east to the 
end of the 6v0t waton [8 to 12 p.m.] , and then, weather and 
wind not to sail near the wind, as is further to be 

seen by ejssblulnon of this date. At night, at the sixth glass 
weattm became ealm, so that we remained 
Pf eiM^ ePurse, althon^h in the fifth glass of 
4np deg^aj^ £ieeend watoh, 2.80 amj the poiut of the 
i0utb«*east of us. Fwm the shiurptiess. 
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of the wind we could sail no higher than east-north-east a 
trifle east. In the first watch [8-12 p.ui.] we had one, and 
in the dog-watch [second watch, 12-4 a.ni.] another, sounding 
in 60 fathoms : fine grey sand. In the second glass of the 
morning watch [4-8 a.ni., say 5 o’clock] we got a breeze 
from the south-east, and we then tacked again for the 
shore. 

17th. — In the morning at sunrise wo were about a mile 
from tiie land. We saw in different places smoke rising 
where fire had been made by the inhabitants. The wind, 
south from the land, went round to the eastward. At noon 
we worked out the latitude 40° 82', longitude 190° 47'. We 
held a course north-east by east, and sailed twelve miles. In 
the afternoon, wind west, course east by south along a low 
sand-hill shore, with fine, dry weather. Soundings, 80 
fathoms, black sand ; so that by night we might easily sound 
along the ground to this shore. So we ran towards this sand- 
point up to 17 fathoms, where, because of the calm, we 
anchored at sundown. We then had the northernmost of the 
dry sand point west by north from us, also high land stretch- 
ing east by south, and the point of the reef south-east from us. 
Within this narrow point of sand we saw a large, open bay, 
quite four to three miles wide. East of this narrow sand- 
point there is a sand-bank which stretches quite a mile east- 
south-east, 6ft., 7ft., and 8ft. to 9tt. deep. In the evening, 
9° north-easterly [variation] . 

18th. — In the morning weighed anchor, with calm weather. 
At noon, latitude worked out 40° 49', longitude 191° 41'. 
Course held east-south-east, and sailed eleven miles. In the 
morning, before weighing anchor, we had resolved with the 
ojfficers of the Zeehaen that we should endeavour to land 
and find a convenient harbour, and when near shore should 
send the shallop in advance, as is further amplified in tlie 
resolution of this date. In the afternoon our shipmaster. Lie 
Tierexsz, and pilot-major, Francoys Jacobsz, with the shallop, 
besides the Zeehaen’s boat with the supercargo Gilsemans 
and one of their second mates, wont on before to seek for an 
anchorage and watering-place. At sunset, it being calm, we 
anchored in 16 fathoms, good holding-ground. In the evening, 
about an hour after sundown, we saw several lights on the 
land, and four boats along the shore, of which two came to- 
wards us, tod the other two— our own— returned on board. 
They reported that tbev had found not leas than 13 fathoms 
water, and that they had been about half a mile from the 
shore at the setting of the sun fwhich sank behind the high 
land). About one glass after tney had returned on board 
the ]^ople in the two prows began to call to us, and that with 
a coarsoi rough voice, but we could not understand in the 
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least what they said. However, we called to them again in 
answer, whereupon they cried again several times, but came 
no nearer than a stonesbot. They also repeatedly blew on 
an instrument which was like a Moorish trumpet. We let 
one of our sailors (the one who could play on the trumpet) 
play some pieces in answer. Those on the Zeehaen made 
their second mate do the same. (He had formerly been a 
trumpeter on shore, and had been made at Mauritius a 
second mate by the Council of the Port and Shipping). After 
this had been repeated on both sides several times, and as the 
evening shade was falling more and more, those in the boats 
finally cleared and went away. We ordered our people (for 
security, and to be well on guard) to keep entire quarterly 
watch (as is usual at sea), and that the munitions of war, 
such as muskets, pikes, and cutlasses, should bo got ready. 
We let off some pieces on the top deck and reloaded, so that 
all accidents might be forestalled and we might defend our* 
selves in case these people might attempt anything. Yar., 9^ 
north-easterly. 

19th. — This morning early a boat of these people, having 
thirteen men, came about a cast away from our ship. Thciy 
called out several times, which we could not understand, the 
speech having no resemblance to the vocabulary given to us by 
their Highnesses the Governor-General and Council of India. 
But this is not to be wondered at, as it was the language of the 
Balomou Island. These people were (so far as we could see) of 
ordinary height, but coarse of voice and strong, their colour 
Ij^ween brown and yellow. They had black hair, fast bound 
right up on the crown of their hee^s, in manner and fashion of 
the Japanese on thoir heads, but with a long, thick tuft of 
hair in which was stuck a large, thick white feather. Their 
boats were two long narrow prows fastened together, over 
which were placed some boards or other seats, so that those 
above can see through the water under the canoes; their 
paddies were a full fathom long, and sharp at the end. With 
Uiese lioats they could obtain great speed. Their clothing (so 
it appeared^ was some of mats, others of cotton, whilst most 
were naked to the waist. We pointed out to them many 
times that they should come on board, showing white linen 
and some knives from those given us in our cargo. But in- 
step of oomiog nearer they returned at last to shore. Mean* 
while the officers of the Zeehaen came on board us (by 
•order of the previous evening), and a council was held, when 
it was resoIvM to go as near shore as we could, as there was 
good anchorage, and these people (as it seemed) sought our 
friendship. Soon after taking this resolution we saw another 
seven boats come from the shore, whereof one (high in front, 
smd pointed), manned with seventeen men, pulled behind the 
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Zeehaeu, and a second (wherein were thirteen stout men) 
came up not half a cast from our ship, who called to 
each oWier several times. We showed them (as before) 
white linen, &c., yet they remained still. The master 
of the Zeehaen sent his quartermaster witli his boat 
and six sailors back to the ship, to direct the mate, 
in case these people should come alongside, not to allow too 
many on board, but to be prudent, and well on his guard. 
Just as the Zeehaen^s boat put off, the natives in the near- 
est prow to us called out and signalled with their paddles 
to those who were behind the Zeehaen, but what their 
meaning was we could not understand. Just as the Zee- 
haen's boat pushed off again, that one lying between the two 
ships began to pull furiously towards it, and when about 
balf*way from us struck the Zeehaeu^s boat furiously witli 
their stems, making it lurch greatly at the same time ; where- 
upon the foremost man in this villaiDous prow thrust the 
quartermaster, Cornelis Joppen, several times fiercely in the 
nock with a long, blunt pike, so that he fell overboard. Where- 
upon the others of them attacked the boat’s crew with short, 
tliick pieces of wood (which we at first took to be blunt paran|p9) 
[a kind of chox)ping-knife used by the Malays for cutting 
wood, &c.] and with their paddles, and overcame the boat, in 
which fray three of the Zeehaen’s people were killed and a 
fourth mortally wounded through hard blows. The quarter- 
master and two sailors swam towards our ship, and we sent 
our shallop to them and picked them up alive. After this 
outrageous and detestable affair the munlerers let the boat 
drift. They had one of the dead dragged into their prow, and 
another drowned. We, and those on the Zeehaen, seeing 
this, shot briskly with muskets and cannon, but, however, 
probably did not hit any, as both returned to shore out of 
shot. We fired many shots from our fore-upper-deck and 
bow guns near and amongst their boats, but aid not strike. 
Our master, Ide Terexsen Holman, rowed with our shallop, 
well manned and armed, to bring bock the Zeehaen 's 
boat (which, luckily, these cursed men had let drift), and 
presently returned on board with it, finding in it one of the 
dead and one mortally wounded. We weighed anchor wad 
got under sail, as we judg^ we could not establid:! any friend- 
ship with this ^ple, nor could get water or refreshments,. 
Our anchors weighed, and being under sail, we saw twenty- 
two prows alongshore, whereof eleven, swarming with men, 
came off to us. We kejpt quiet until some of the first were within 
shot, when with our pieces we fired one or two shots from the 
gunners' room, but without effect. The Zeehaen too, 
and hit, in the largest prow, one who stood with a white flag 
in his ha^, so thiM; he fell down. We also heard the grape^ 
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«hot strike in and against the prow, but what further happened 
is unknown to us, as after getting this shot they returned 
speedily to land, two of them setting up sails fashioned like 
tinganghs [a Malay boat : our ** din^y ” is derived from this] . 
They remained quiet alongshore without visiting us again. 
About noon the master, Qerrit Janss, and Sr. Gilsemans a^iu 
eame on board us. We sent also for their chief mate, wnen 
we called the council, and resolved as follows : That the de- 
testable deed of these natives that morning on four of the 
Zeobaen’s men should teach us to hold the inhabitants of 
this land as enemies ; that we shall therefore keep easterly 
along the shore, following the coast-line, to see if we can find a 
convenient spot to obtain water and refreshments, as is further 
mentioned in the resolutions. At this place of murderers (to 
which, moreover, we have given the name of Murderers’ Bay) 
we lay anchored in south latitude 40° dO', longitude 191° 30'. 
We steered our course from here east-north-east. At noon 
reckoned latitude 40° 57', longitude 191° 41'. Held a southerly 
course, and sailed two miles. In the afternoon the wind was 
from west-north-west. We then steered, on the advice of 
our steersmen, and our approbation, north-east by north. At 
night we went on, as the weather was fine; but about an 
hour after midnight we had soundings in 25 to 26 
fathoms; hard, sandy ground. Soon after the wind was 
north-west. Had soundings in 15 fathoms. We imme- 
diately steered our course west, in the contrary direction from 
that by which we bad entered, awaiting the day. Vor., 9° 30' 
north-easterly. This is the second land sailed about and dis- 
covered by us. We have given it the name of Statenlandt, in 
honour of thdr High Mightinesses the States-General. Thus 
it is posable that this land is part of the great Statelandt, but 
it is uQosrtiun. This same land seems to be a very fine coun- 
try, and we trust that it is part of the great coast of the un- 
known Zuytlaodt (South Land). We have mven this course 
the mune of Abel Tasman course, because be is the first to 
navigate it. 

[la this plaee, in Tasman’s Journal, are found the drawings 
of .She {dates which Valentiin has gives ns on pp. 49, Ac., 
under Mo. 6F, No. 5B, No. SEu, and No. 7G. The plate 
No. OF is not so eoinplete as that of the manuser^ journal, 
l^e reader, of course, khows that the name of Btaten-land 
khs moabeen idian({ed to that of New Zealand, audit oon- 
sistscl two tssge islands, which ate separated by .a strait or 
passage' uosr namad Oook Btrait. Tt was in the owning to the 
U^esterl^ mtcauoa of this stnut that Taunan fay anchored 
tuats^ when the New -Zealanders, without the 
w^aimlug, IsB uppu his shaUous, wherefore in the 
.dosouirt be iiamad'#iat port Murderers'^ Bay. That portion 
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of the sea found between the islands of Van Diemen's Land 
and New Zealand was named by him Tasman's Track, a^ 
name which remains to this day, and serves to remind us 
all of that brave man who was the Drat to sail round New 
Holland, and to accomplish the voyage between New Holland 
and New Zealand.— Jacob Swart.] 

20th. — This morning we saw land lying all around us, so 
that we have sailed perhaps thirty miles into a bay. We had 
at first thought that the land whore we anchored was an 
island, not doubting that we should find a passage into the 
great South ^a. But to our great disappointment it proved 
otherwise. The wind being westerly, we endeavoured to get 
back through the same passage by which we had before sailed 
in. At noon found ourselves in south latitude 40^ 51', and 
longitude 192® 56'. We held our course east-half-north and 
sailed fourteen miles. In the afternoon it was calm ; the sea 
ran strong into the bay, so that we could not advance, but 
drifted back with the tide. At noon we turned northwards 
and saw a round, high island^" about eight miles from us west 
by north, which we had sailed by the previous day. This 
little island lies about six miles east of the place where we 
wore anchored. In the same latitude in this bay, into which 
we had sailed so far by mistake, the land seemed everywhere 
fine and good : on the sea-coast low, barren land ; moderately 
high inland. Bailing along the coast there is anchorage from 
60 to 50 fathoms to 15 fathoms, becoming dry about a mile 
and a half to two miles from the shore. At 3 in the afternoon 
got light breezes from the south-east, but, as the sea ran very 
rough, we made but little or no progress. In the night we 
drifted along calmly; in the second watch [12-4 a.m.] the 
wind was west, goin^ round to the northwards. 

2lBt.— At night m the dog-watch [12-4] had a westerly 
wind with a strong breeze. Steered to the north, in the hope 
that the land,, which the dav before was north-west from us^ 
should there fall away to the north, but it extended to the 
north-west. After the cook had dished we tacked and turned 
again from the land. It began to blow stronger, so we ran 
south-west over towards the south shore. At noon found lati- 
tude 40® 31' and longitude 192® 56'. Held a northerly course, 
and sailed five miles. It was foggy, so that we could see no 
land. Late in the alternoon again saw the south coast, and had 
the island, which the day before was about six miles west from 
UR, about lour miles south-west by south. We sailed towards 
it, bringing it to bear north-north-west from ,us, and auohoied 
by some cuffs in 83 fathoms, sandy ground, mixed with shells. 
Here it is full of Islands and rocks. We struck our sail-yards. 


* Stsjpbea Iduia. 
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for a Btorm threatened from the north-west and west-north- 
west. 

22nd, — Wind north-west by north, and blowing so hard 
that there was no appearance of going on under sail, and it 
was difficult enougli for the anchor to hold. We made our 
ship snug. We here lay in south latitude 40^ and longi- 
tude 192" 37'. (Jourse held south-west by south, and sailed 
six miles. At night we got the wind so hard from the north- 
west that we struck the topmasts and let go another anchor. 
The Zeehaen did the same. 

23rd. — Still dark, foggy, drizzling weather, the wind north- 
west to west-north-west, and that with such a storm that to 
our great regret we could not advance. 

24th, — Still hard, unsteady weather ; the wind still north- 
west, atid stormy. In the morning had a calm interval. 
Hoisted a white flag and got the officers of the Zcehaen on 
board us, and it was proposed that, as the flood came from 
the south-east, there might probably be a passage through, 
and whether it would not l>o best, wind and weather per- 
mitting, to search for this, and to see if wo could not get fresh 
water there ; as may further be seen by the resolutions drawn 
up thereupon. 

25th. — In the morning we reset our topmast and yards, 
but it still looked so gloouiy that we dare not lift anchor. 
Towards the evening it became calmer, so tlmt a portion of 
our cable was shortened. 

26th.— In the morning, two hours before day, we got the 
wind eaat-north-east, a light breeze. We weighed anchor, 
got under sail, and steered towards the north, intending to 
sail northward by this land. With the day it began to rain, 
and the wind went round to the south-east, and then south 
to south-west with a stiff breeze. Had soundings in 60 
fathoms. We set our course by the wind to the west. At 
noon, latitude 40" 13', longitude 192" 7'. Held a north-north- 
west course, and sailed ten miles. Var., 8" 40'. At night 
lay-to vnth easy sail. 

27t^. — In the morning made sail at daybreak, and steered 
north ; the wind south-west, with a strong breeze. At noon 
found latitude 88" 88', and longitude 190" 15'. Course held 
north-west, and sailed twenty-six miles. Set otlr course at 
noon north-east. At ni^t lay-to, with little sail. Var., 
8 " 20 '. 

^ 88th. — ^In the morning made sail at daybreak ; set our 
course to the east, so as to get sight of the land which we 
had previously seen in 40" ; it stretched still further to the 
north, and then to the east. At noon we saw, east by nc^th 
from uSi a bkh mountain. We took it at first to be an island, 
but afterwsj^ds^ it was part of the mainland. We were 
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about five miles from shore. We threw the lead in 60 fathoms, 
fine sand mixed with clay. This high mountain [Mount 
Karioi '?] lies in south latitude 38^. This coast stretches, so 
far as 1 could see, south and north. It hocanie calm, with a 
light air from north-north-east; we tacked to the north-west. 
At noon anchored, latitude 38° 2' and longitude 192° 23', 
Course held north-east by east, and sailed sixteen miles. To- 
wards evening the wind came north-east , and north-east by 
east, and began to blow harder and harder, so that at the end 
of the first watch [8-12 p.m.] we had to take in our topsails. 
Var.. 8° 30'. 

29th. — In the morning, at daybreak, we took off our 
bonuet-sails [small sails beneath the foresail], so that we 
had to take in our foretopsails. At noon wo computed 
the latitude to be 87° 17' and longitude 191°, and we ran 
over to the westward. Course held north-west, and sailed 
sixteen miles. 

30th. — In the morning the weather was something more 
moderate. We set our topsails, rigged our bonnet-sails. Had 
the Zeehaen to lee of us. Wind west-north-west, with a tOD- 
sails breeze. At nocn found the latitude 87° and longitude 
191° 66'. Course held north-east, and sailed seven miles. 
Towards evening again saw the land north-east, and north- 
north-east from us. We therefore ran north and north-east. 
Yar., 8° 40^ north-easterly. [Tasman here gives two sketches 
of the Staten-land (New Zealand)— first, as it app^red in 
38° 30' south latitude, and second, in 86° south latitude. — 
Jacob Swart.] 

Slst. — At noon we tacked about to the north, and the wind 
west-north-west, a slack breeze. Noon, found latitude 36° 46', 
and longitude 191° 46'. Course held north-west, and sailed 
seven lYules. In the evening we were about three miles from 
the shore. Four glasses of the first watch [10 pm.], again 
tacked to the north. In the night sounded in 80 fathoms. 
This coast here stretches south-east and north-west. The 
land is in some places high, and in others sandhills. Var., 8°. 

January 1st [1643] — In the morning drifted in the calm 
along this coast, which here stretches north-west and'^soutfa- 
east. It is an even coast, without shoals or sandbanks. At 
noon had latitude 36° 12', and longitude 191° 7'. Course held 
north-west, and sailed ten miles. About noon the wind came 
south-south-east and south-east. We steered our course west- 
north-west to be further off shore, and here a heavy surf was 
running. Var,, 8° 80' north-easterly. 

2nd. --Calm weather. In the middle of the afternoon a 
breeze eame from the east. We steered north-north-west at 
the end of the first watch [12 p.in.] , course north-west, so as 
not to come too near shore, and to atroid any aeddent, aa in 
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the evening we had the land north-uorth-west from ue. At 
noon» latitude 86® 65', and longitude 190® 47'. Course heW 
north-west to west, and sailed seven miles. Var., 9®. 

3rd.— In the morning saw the land about six miles from us 
east by north, and were astonished to find ourselves so far 
from shore. At noon found latitude 36® 20', longitude 190® 
17'. Course held north-west to north, and sailed eleven 
miles. At noon got the wind south-south-east, and steered 
our course east-north-east, so as to run again towards the 
shore. In the evening we had the land north and east-south- 
east from us.. 

4iih. — In the morning we were near a cape, and had an 
island north-west by north from us, whereumu wo hoisted 
the white flag for the officers of the Zoenaen to come 
aboard us, and resolved with each other to stand for the said 
island and see if we could not get there fresh water, vege- 
tables, &c. At noon found latitude 34® 36', longitude 191® 9'. 
Course held north-east, and sailed fifteen miles ; the wind 
south-east. Towards noon we sailed caltnly. We found our- 
selves here in a very strong current, setting us to the west. 
There was also a heavy sea drawing from the north-east, 
which gave us not a little hope that there might be a passage 
here. We had this point east-north-east from us lying m 
south latitude 34® 30'. The land here fell away to the east. 
In the evening the pilot-major, with the secretary of the 
Zeehaen, went close by the island, and could not obseiVe 
that what we wanted was to be had there. Agreed with 
the officers of the Zeehaen that if we got a good wind in the 
night it would be l)est to go on. Var., 8® 40' north-easterly. 
[Here is found in tho manuscript tlie chart and representa- 
tion of No. 6H and No. 9J, but without the ships, which 
Valentijn added here to give a little adornment. — Jacob 
Swart.] 

5th. — This morning still drifted in the calm, but about 
9 o'clock had a light breese from the south-east. We ^reed 
with our friends of the Zeehaen to steer for the idand. 
About noon we sent our shallop with the pilot-major, and 
ibe Zeehaen’s boat with Gilseiuans, the supercargo, to inspect 
the island, and see if water was to be had there. In the 
evening they returned on board and reported that they had 
gone close io land, being always on the watch that none of 
the natives should fall upon them, and had entered a smaU, 
kate bay, where fine frei^ water was found, which fell from 
steep IdQIb in |p?eat abundance ; but, from the surf on the 
simre, It was dangerous and troublesome to water there; so 
tibw rowed fttfSher round the island, seeking if they could 
fiiild any othier conteoleiit nlace. On this land in various 
|taiM|iiand; on hii^t MUs, were about thirty to thirty-five 
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persons, men of taH stature, so far as they could see, with 
staves or clubs, who called to them in grujff, loud voices which 
they could not understand. In walking tliey took great steps 
and strides. In rowing round they saw a few more people on 
the hills, whereupon they resolved (as may well be believed) 
to bo well on their guard, and to hold their boats and small 
weapons in readiness. On this island they reckoned there 
wmld not be more people than had shown themselves, for on 
rowing round our people saw no dwellings, nor cultivated land 
except that near the fresh water. Here, on both sides of th(i 
waterfall, there were everywhere square enclosures after the 
manner of our country, green and pleasant. But what kind 
of vegetables they could not tell from the distance. It 
was quite possible their dwelling-places were round here on 
account of the fresh water. In this aforesaid bay there were 
two prows lying, hauled upon shore — one navigable, the other 
broken . They saw no other boats any w^here. Our people then 
returned. We immediately endeavoured to get under the 
land, and about evening anchored a short pedereroe [apiece for 
firing stones and gravel] shot from shore in good ground. We 
at once made preparations for taking in water next day. The 
island lies in south latitude 34^ 25', and longitude 190^ 40 . 

6th . — At early morning we sent both boats — to wit, ours 
and the Zeehaen’s — to the watering-place with casks to get 
water. Each one mounted with two pedereroes, six mus- 
keteers. The rowers had pikes and side - weapons. Vfjth 
one shallop were Pilot -major Francoys Jacobsx, and the 
master, Gerrit Jansz. As they rowed towards the land they 
8aw% standing in different places on the heights, big men, each 
with a long stick like a pike, who seemed to be watching us, 
and, as our people passed by, called loudly to them. But when 
they had got arout half-way to the watering-place, between a 
safe point and another great high crag or little islet, the cur- 
rent ran so strongly against the wind that the boats could 
scarcely stem it ; whereupon the pilot-major and Gerrit Jansz, 
master of the Zeehaen, with the other officers, held counsel, 
resolving not to imperil the boats and men, as they had a long 
voyage before them, and the ships could not afford their loss ; 
and so they returned on board, the more so as a heavy surf 
was rolling on the land near where the watering-place was, 
and, the breeze beginning to increase, they would have found it 
difficult to reach land. We signalled from our ship by hoist- 
the flag and firing a cannon that they should come back ; but 
they were then near us, and seen to approach. The pilot- 
major, with our boats, came on board, reporting that, from the 
wind and the innumerable bard rocks all around, without any 
sandy ground, it was too dangerous, and they would be sub- 
ject to the peril of being attacl^ by the natives, and of having 
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the water-caeks injured and broken to pieces. We immedi- 
ately ordered the officers of the Zeehaen and the second 
mates to come aboard m, when we summoned the council, 
and resolved to lift the anchors, and with an easterly course to 
run to latitude 22^. Following the foregoing resolution, that 
we should keep due north to south latitude 17^ and then 
should steer a due-w'est course, and run straight in right on 
the Goques [Cocos] and Hoorense [Horne] Islands, and there 
obtain water and refreshments ; or, if we should earlier come 
upon any other island, that we should endeavour to do the 
same there: as is specihed in the resolution of this date, lately 
referred to. Near noon we got under sail, having the island 
at noon about three miles from us due south. In the evening, 
at sunset, it was six to seven miles south-south-west from us, 
the rocks and the island lying south-west and north-east from 
each other. At night, pretty caltn, wind east-south-east. 
Held our course bv the wind north-north-oast, the sea run- 
ning from the north-east. 

Such, then, is the entire and litoral translation of that part 
of Tasman’s Journal which relates to his discovery of New 
Zealand. Time forbids that I should give more than the 
briefest account of his continued voyage, which is full of 
interest. Steering north-east, he discovered in succession 
Pylstaart, now Tropic-bird Island, where are found those 
birds (Phaethon rubncatida), which occasionally make for the 
verv north of New Zealand, and whose tail-feathers are so 
highly prized by the Maoris as an ornament for the hair; 
then three islands of the Tongan Group — Tongatabu, Ana- 
moka, and £oa — which he called Amsterdam, Botterdam, and 
Middelburg. The stay in this group was lengthy and grate- 
ful, and made some amends for the inhospitable reception in 
New Zealand. Here fruit, water, and provisions were pro- 
cured in abundance from the friendly natives. On the 6th 
of February Prince Willem's Islands — the Fijis — were dis- 
covered. The general coarse then maintain^ was west- 
north- west. Several islands were passed, and the coast of 
New Guinea reached on the 14th April. For more than a 
month he sailed along the northern coast, and gives an ex- 
ceedingly interesting description of the country and natives. 
Well-recognised points and islands were then fallen in with, 
and on the lAth Junc» 1643« the vessels dropped anchor at 
Ba^via, after an absence of two years save two months. 
** Qod be praised and thanked for a safe voyage. Amen I ’* is 
Tasman’s last entry. His Journal is written in a plain, 
quaint, nateiliffible stylei and abundantly shows that the 
wdter was a mid and accomplished seaman as well as a 
forkittate disedvarsr. 
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In 1644 he was again despatched to examine the north 
coast of New Holland, and to explore what is known to-day 
as Torres Straits. The papers connected with this important 
exploration have never, so far, been discovered. But the pains- 
taking research made of late years into various departments 
of long-forgotten history may yet succeed in giving us another 
and Tasman's last Journal. Proud of the discoveries of their 
countrymen, which were enriched so specially by those of 
Tasman, the Dutch sought to perpetuate them in imperishable 
marble. In 1648 they erected at Amsterdam their magnifi- 
cent Stadhuis or Town Hail. Part of the embellishments 
consisted of a map of the world, projected as a planisphere 
and deeply cut into the stone floor. Each of the hemispberea 
was 22ft. in diameter, and tliey contained all that had been 
discovered of New Holland, Van Diemen's Land, and New 
Zealand. But the traffic of thousands of feet finally effaced 
this curious map, and when, in 1773, Sir Joseph Banlm visited 
Amsterdam no trace of it remained, nor had the oldest inhabit- 
ant any personal knowledge of it. Fortunately, M. Tbevenot 
copied the juost material portion, and this appears in his 
I* Divers Voyages Curieuses," Paris, 1663. It is also found 
in an old British Museum map, and in outline in Janssen's 
Atlas," 1660. The labour of preparing this account of 
Tasman and his work is amply rewamed in laying it before 
an audience which on so many previous occasions has granted 
me a^ patient bearing. If it should reach the hands of those 
whose business it is to traverse our west coast, I hope they 
mav be interested in comparing the details of their own log 
with those of an old seaman of two hundred and fifty years 
ago. 

[Since this paper was written 1 have corresponded with 
Messrs. Frederik Muller and Co., of Amsterdam, who are 
preparing for publication the Mition de luxe of Tasman’s 
Journal above referred to. They say, **The papers of the 
Dutch East India Company are now in the Hague State 
archives. A journal of the 1644 voyage was never foundt 
only the binding wherein it had been bound once was found 
by the old Mr. Frederik Miiller in the State archives some 
twenty-five or thirty years ago.”— T. M. H.] 
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Art. XVI . — On an Account of a Massacre at tke Entrance 
of Dunedin Harbour in tlte Year 1817. 

By A. HiiMiLTON. 

[iUad before the Otago Institute, 11th Jutie, Je95.] 

Plato IT. 

In searching the old files of the Otago Witness for 1858 I 
came across the following account of a massacre at the 
Otago Heads, at the entrance to Dunedin Harbour, or, as the 
^count calls it, “ Port Daniel.’* Though evidently written 
in a warded manner, the narrative appeared to me to be 
probably founded on fact, and I therefore made inquiry into 
the matter, to obtain, if possible, corroborative evidence. The 
scene of the episode is called ** Port Daniel, a place only 
known to Europeans within the last seven years.” I mado 
many inquiries from old residents, but cannot hoar that this 
name was ever giveu to the harbour, uor does it appear on 
any of the old charts or plans. The usual name for the 
inlet appears to have been **th6 Biver.” I then made in- 
quiries in Tasmania, through the librarian of the public 
library, Mr. Taylor, and he very kindly sent me a copy of 
the original article as it appears in the files of the Hobart 
p&p6r, agreeing in every respect with that in the Witness. 
He also gave me the references to the shipping news of that 
date, in which the ** Sophia *’ cleared, lor New Zealand on the 
given date, and also the date of her return. He said that the 
ship and her owners were well known, and that he had every 
reason to believe that the account given was a correct one. 
It may be mentioned that Mr. Kelly was the man who made 
an adventurous voyage round Tasmania in an open boat in the 
year 

The extract from the Otago Witness^ is as follows 

AovBNTtuao AT Otaoo Portv Years Ago. 

** (From the Holiart Town Courier.) 

« Hie ‘Old Stager * has handed to us a narrative of events 
(hat happened to him oh the south-east coast of New Zea- 
lahdi part of wMeh was published on hie return to the port in 
Bent.^ MobaH Toum Oaeette and Southern fioporter of 28th 
Mareht 1818« Enll datadls of the narrative were not fur- 
hMmAi hai now lor (he first time are completed from bis 
* arisiont log/ Port Dailielt where the scene of the adven- 

^ Slot Attgttit^ less. 
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ture is laid, is now bettor known as the peaceful settlement of 
Otago ; the reader will therefore read * Otago ’ for * Daniel/ 
The ‘Sophia* (Mr, James Kelly, master) sailed from Hobart 
Town on the 12th November, 1817, on a sealing voyage, and 
anchored at Port Daniel, on the south-east side of the southern 
part of New Zealand, on the 11th December (a place only 
known to Europeans within the last seven years). The 
master, Mr. Kelly, with bis boat’s crew, went on shore the 
same day, and met with a friendly reception from the natives, 
which they attributed to the knowledge the latter had of one 
of the crew, named W. Tucker, who had been well treated by 
them, and engaged thoir apparent friendship on former visits, 
and who was called by these people * Wiorce.’ On the following 
day Mr. Kelly went in his boat with six men (amongst them 
Tucker) to Small Bay,*** outside of the harl)our*8 mouth, and 
distant from the vessel about two miles. The natives here 
also received « them kindly, and to them Tucker appeared 
e^ally well known, being challenged generally by name, 
‘ Wioree.* 

** Mr. Kelly made the chief of the village a small present 
of iron, and proceeded to his dwelling to barter for potatoes,! 
leaving one man to look after the boat. On reaching the 
house of the chief Mr. Kelly was saluted by a Lascar, who 
told him that he had been left there by the brig ‘ Matilda,’ 
Captain Fowler. During a long conversation Mr. Kelly in* 
quired after a boat's crew that was said to have been lost 
near Port Daniel, and learned that Brown, who had charge 
of the boat, with six men, had been killed and eaten by the 
natives. The Lascar then offered his services in bartering for 
potatoes for the vessel, and appeared familiar with the native 
tongue. 

“ By this time a great number of natives had assembled in 
the village, about sixty of whom were in the yard of the chief's 
house, where the boat's crew were standing. In an instant 
a horrid yell was raised by the natives, when Mr. Kelly, John 
Griffiths, and Veto Viole were thrown down by the mob. 

* 1 am iiicHned to think the Small Bay *' must be the amallest of 

the three bays on the north side of the Heads, now called “ Hurderiug 
Beach (Whareakoake). Mr. F. R. Chapman, who has a most intimate 
knowledge of the topographical features of the coast-line, doubts this, 
and would be inclined to fix one of the small beaches on the south side 
of the Meads. 

t Potatoes. De Surville was, with Cook, supposed to have been the 
introducer of tlie potato to the Maoris ol the North Island and ths 
northern part of the South Island. Many old Maoris oontond that 
Uwas were known and largely cultivated before the advent of Buro- 
pessM. The Maoris certainly had a number of named varieties as early 
as 1820, and here we find them in Otago in 1817 able to supply large 
quantities to whalers as a recognised article of trade. 
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Tucker, with the remaining two (Dutton and Wallon) were 
also seized, but got out of the rnob and ran to the boat, 
where they found the man Robinson, who had charge, reel- 
ing on the beach from a wound in the head. Thinking it 
impossible that any of the rest could escape, they immedi- 
atmy launched the boat. In the meantime Mr. Kelly was 
eng^ed in a dreadful contest with the natives, and, luckily 
having about him a new billhook, he miraculously effected 
his escape, being only speared through the left hand, after 
wounding his principal opponent on the head. In escaping 
through the gate of the yard Mr. Kelly saw Veto lying on 
the ground, but did not see Griffiths any more. The feelings 
of Mr. Kelly on reaching the beach under such circumstances, 
at the moment of the boat being launched, may be better con- 
ceived than described. Tucker was still on the beach. Dut- 
ton, WaUon, and Robinson were in the boat, backing her out 
of the surf. Mr. Kelly made the boat, and was dragged by 
her through the surf, calling on Tucker to follow, who, how- 
ever, woiud not attempt to do so till too late, a number of 
savages immediately rushing down on the beach annod with 
spears and hatchets. Tucker kept calling to them not to hurt 
Wioreo, but, regardless of his entreaties, he was speared in the 
right thigh by the man whom Mr. Kelly had wounded on the 
head, aud who was then covered with blood, and immediately 
knocked down in the surf, where Mr. Kelly and his three 
men in the boat saw the unhappy Wioree cut limb from limb 
and carried away by the savages, having only had time to 
utter, * Captain Kelly, for God's sake, don^t leave me.' 

** Mr. Kelly aud his three umn before mentioned now re- 
turned to bis vessel, and found on board a number of natives 
of the village they had first visited on the previous day. 
Those natives, on Mr. Kelly getting on board the brig, 
pretended to be very friendly and asked what had become 
of Tucker, Griffiths, and Vide, as they missed them 

out of the boat. On being told that they were killed by the 
natives on the opposite side of the river, and that Mr. Kelly 
and Robinson were wounded, they became very much excited 
(there being at the time about a hundred and fifty natives 
on board, the decks, rigging, tops, and yards were full of 
them). Mr. Kirk, the mate of the brig, said to Mr. Kelly, 
^ They are going to take the vessel from us.* Mr. Kelly im- 
mediately called all his men to quarters, and formed a solid 
square on the quarterdeck under the main boom. Their 
head chief, whose name was Corockar,^ catted to his men to 

*Cciroeksr«>Xsrsks. Thsrs have been several ohiela of this name 
woagii lUe Maoris of this part. The present Maoris seem to know some- 
this or a similar ineident, but are nos olear as to the localities. 
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make the attack and seize us man to man. The natives stood 
so close around us that they could not make use of the 
weapons that they had in their hands ; neither could we use 
our firearms, as we stood so close together. There was now 
only one chance left for us. We were all sealers on a sealing 
voyage, and each man kept two large sealing-knives slung by 
his side. Seeing that there was no alternative, Mr, Keilv 
called to his men to draw their knives and cut away, wdiich 
had the desired effect. The natives began to fall so fast be* 
fore the knives that a great number jumiMjd overboard and 
were drowned, and many were swept out to sea by the strong 
ebb tide that was then running, and no chance of their get- 
ting on shore, as the tide was running five to six knots on 
the ebb. 

“ The gallant chief Corockar, seeing that his men were 
completely defeated, made a desperate attempt to kill one of 
our men with a tomahawk, but was seized by his arms, thrown 
down in the cabin, and locked up in the store-room till next 
morning. Wo then tlirew overboard sixteen bodies that were 
killed by the knives. The number who jumped overboard and 
were drowned must have been about fifty, and as many were 
wounded in the fight. We were fortunate, however, to find 
that only two of our men were slightly wounded in the affray. 
After cleaning up and washing down the decks, we sat down 
and congratulated each other on the very narrow escape we 
had from being taken and murdered by these savages. 

** We kept a good watch during the night, in case of being 
attacked by a large number of canoes that were laying on the 
beach in front of the town. The next morning about 6 o’clock 
a large number of natives were gathered round the canoes. 
We expected that they were going to make an attack on the 
brig, and that they thought their chief Corockar was killed : 
they cried out often for him to come on shore. 

We tied bis hands and let him come on deck. When 
they saw him there was great rejoicing. He called to « them 
to bring a large canoe-load of potatoes dongside, to pay US| as 
we thought, for his liberation. A canoe was launched" off the 
beach, with two men to paddle her off to the brig. On the 
canoe nearing the vessel, one of the men that was stationed 
aft called out * The canoe is full of men ! ’ We all rush^ aft, 
and saw the canoe had a large number of men lying in her 
bottom covered over with mats. Our firearms being all ready 
loaded, lying on j^he deck, we lifted them and fired a volley 
into her. The natives, who were all armed with short speavs 
and clubs, jumped over the sides of the canoe, and tried to 
pull it Alongside the brig. Had they succeeded, they must 
have boardd and taken the vessel in spite of all we 
could do. There were nearly forty of them, and only loriirtoen 
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iu all of our crew. Several of them were shot and run 
through with boarding-pikes in trying to get up the sides of 
the vessel. Corockar jumped overboard to get to the canoe» 
but was shot in the neck. Two of his men swam to him 
and took him on shore in a most gallant manner, hut he 
died next morning of his wounds. Thus we had another 
narrow escape of being taken and murdered. We kept a 
good watch all night, expecting to be boarded and taken at 
daylight. 

Next morning, being the 24th of December, 1B17, a great 
number of natives were on the beach making a great noise, 
seemingly lamenting and crying l)ecaus6 of the death of their 
chief Corockar. They were preparing to launch their canoes. 
We thought they were coming off to try and take the brig, 
and thought it letter to stop them if possible. We imme- 
diately maimed our two boats, and, taking arms and ammuni- 
tion, pulled close to the beach where the canoes were lying. 
It was thought most expedient to destroy all their navy at 
once, to prevent them from making the attempt. As soon as 
the Imats came near the beach the natives all ran away over 
the bank. We landed one boat's crew, and kept the other 
boat afloat to cover the men on the beach with their muskets. 
We then commenced with two long cross-cut saws cutting the 
canoes up, each into three pieces. They wei’c forty-two in 
number, large and small, all of which we destroyed, and, as 
we wanted firewood, we split them up and took them on 
board. As soon as tliey saw all the canoes destroyed they 
rushed with clubs and spears up to their necks into the 
water trying to get hold of the boats, but they did not succeed 
in wounding any of our men. 

They having become more excited and inflexible at tliis 
attempt to seixe our boats, we determined at onoo to laud, set 
firo to the town and burn it to the grouud. This was the 26th 
of December, 1817. It was a flne, clear summer day, blowing 
a fresh, hot wind from the north-west. We landed nine 
men, but kept the boats afloat. On our approach the natives 
ail ran to the rising hUle, and left us in full possession of the 
town. This town consisted of about six hundred fine houses, 
and perhaps a finer town never was seen in any part of New 
Zealand, The firo was lighted at the weather end, and in 
About four hoars ^ beautiful City of Otago, as we then 
oslied it, Was laid in a heap of ashes. We now required 

ws^ for our sea stock. There were several fresh- 
water holes the beach where the cafioes were lying. We 
otttsrved Jhe wAter in tfaofo holes of a curious colour, and re* 
ppnCCtsdi that Tucker had told ns the natives were in the habit 
the watAr U they expected their enemies wore 
bomfog lo mvsdh mm. This poisoning was done with a 



146 


Tramactions. — Miscellaneous, 


large blue berry,'*' broken up and tlirown into the water, which 
had the effect of poisoning both man and animal that drank 
of it. On this information from Tucker we declined taking or 
using any of the water. On the 27th December, 1817, at day- 
light, wc weighed our anchor and loft Port Otago, and sailed 
for Chatham Island. Hundreds of natives came down on the 
shore to see us off. We fired a volley of musketry towards 
them to say ‘Good-bye.* 

“ We have little to add to the narrative. Captain Kelly 
regrets having listened to the persuasions of Tucker and the 
wish of the other men to go on shore the second day without 
firearms, to which the loss of three unfortunate nien may 
be attributed. Tucker's confidence, however deceived, was 
founded on some experience, and Captain Kelly has some 
reason to believe that these natives (though certainly not to 
be depended upon) were fired in their revenge by the re- 
collection of two or more of their people being shot by 
Europeans.*' 

Thus ends the first article. In a subsequent number of 
the Witness^ many years later, the story is given as follows, 
with a few additional points, and offering another motive for 
the killing of Tucker 

“ After Mr. Kelly's voyage in a boat round Tasmania, in 
the year 1815-16, he was given the command of the ‘ Sophia,* 
owned by Mr. Birch, of Hobart Town, and sent on a sealing 
cruise to New Zealand. One of his crew was a man named 
Tucker, who had in a previous voyage stolen from the natives 
at Biverton a preserved heeul, and only saved his life, as utu, 
or reprisal, from the natives by the vessel getting away before 
the theft was discovered. This was in 1811, and the baked 
head was the first offered for sale in Sydney. Whether Tucker 
thought that the theft had been forgotten or his offence con- 
doned does not appear, as be had the hardihood to return and 
claim the friendship of the natives whose kindness and con- 
fidence he had outraged on a former occasion. At first the 
relations between the natives and the captain and the crew 
a.ppeared of the cordial kind, and a Lascar, who was living 
among the tribe, volunteered to act as interpreter, as Kelly 
wanted some potatoes in barter. On making inquiry after 
a boat's crew that had been lost in the neighbourhood, it 
transpired that the man who had had char^ of the boat bad 
been killed and eaten, with all the crew. Unwarned by this 
event, Kelly put confidence enough in the natives to go 
among them tmarmed, when a shout or a signal was given, 
and Kelly and two men who went with him— Dutton and 

* I do not know any large’ bias berry of a noiionout nature in New 
Zealand. 
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Wallon— were also seized, but got away from the mob and 
into the boat, where they found the tnan Bobinson, who had 
charge, reeling from a blow on the head. The whole party 
was evidently meant for slaughter and food ; but Kelly fought 
his way out, being half-armed with a billhook, which served 
him in good stead. Mr. Calder says, * In the desperate hand- 
to-hand encounter which took place Kelly lost throe of his 
people, and with great difficulty regained the * Sophia,' from 
the deck of which'* he vras doomed to see one of his men (one 
of whom was his brother-in-law Tucker) cut limb from limb 
and carried away by the savages.' " 

In conclusion, 1 may sav that, taking all the circumstances 
into consideration, I think the vessel must have anchored in the 
stream about opposite to the present Maori settlement ; that 
the captain ana crew went ashore the first day on the south 
side ; the next day they rowed about two miles outside the 
Heads to the north, to Murderers' Beach, when the massacre 
took place, out of sight of the ship ; and that the settlement 
of Corockar (** the beautiful City of Otago of six hundred 
houses ") was about where the huge drift of sand is now, on the 
south side of the entrance. 


Abt. XVII , — On the Forests of New Zealand. 

By A. Hamilton. 

[Head before the Otago JmtUuUt 24th May^ 1896.] 

The islands of New Zealand have, from the time of the 
earliest voyagers, been noted for their magnificent and im- 
pressive forests. Seen, as tlie country was, mainly along the 
coast, and up the estuaries and sounds, the hills and vcdleys 
speared clothed with an almost unbroken dark -green mantle. 
The climate, though varied, was everywhere favourable to a 
luxuriant Flora, and stored up in the shady depths of the 
forest were vast reserves of moisture, which encouraged the 
growth of all plant-life, and acted as a reservoir for all the 
etreams and rivers. 

* Hm the vritsv is |»robsbly Snoomot, and meant that the captain 
saw Tucket out up from the boat In whioh he was escaping (as in the fiist 
aooottnt), not ffom the deck of the vessel. In the first place, the vessel 

mites ofl, and probably not Iti view, and, even if ft were, it would 
be dimOnlt to iiee a man oat up at a distance of two miles ; secondly, the 
^tives would hardly defer the operation till the captain regain^ the 
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The gloom of an American pine-forest was not there, as 
most of the bnsh areas in New Zealand, at the lower levels, 
are of a more or less mixed nature, and not confined to any 
one species of tree* The forest glades were shaded and cool, 
but the undergrowth of shrubs was vigorous, and ferns of 
many kinds grew in countless numbers and in all positions,^ 
forming mate on the ground, climbing up tho trunks of tree- 
ferns or trees, or perching themselves in the fork of some giant 
pine or broadleaf, shared their breezy iK>st with, perhaps, an 
Astelia or some other plant, whose seed bad by some chance 
lodged there, in a suitable place for its development. Life was 
rampant everywhere. Tho giant pine, which had struggled 
and grown skyward during the ages, and had at last died and 
fallen crashing to the ground, formed in its decay a nursery for 
the growth of its successors, and numbers of small and lowly 
forms of plant-life. We can scarcely picture to ourselves 
any commencement of this domination of the dry land by 
the vegetable creation, and, doubtless, the areas under bush 
varied considerably from time to time in accordance with 
the existing geological conditions; but probably for a long 
time before the advent of man to New Zealand the land area, 
as we now see it, was much the same in extent, and largely 
covei*ed wdth bush. Tho advent of savage man would make 
very little difference in the scene. His tools were feeble, and 
his wants were few ; the only factor of destruction that would 
make any material difference would be the starting of fires by 
artificial means, either intentionally or by accident. In this 
part of tho country destructive fires could only occur in excep- 
tiiHial seasons ; but some such cause must be put forward to 
account for the disappearance of the timber from a very la^e 
area of Southland and Otago. There is, 1 believe, a tradition 
of the whole country betw’een Soutblaud and Canterbury 
having been swept by ** the fire of Tamatea/' 

This tradition of a great fire is, however, also found in the 
North Island, and is considered by experts to relate to an 
experience in some other country, and to refer to some great 
fire caused by a volcano. The introduction of agrieultm*al 
operations has |>roduced certain changes by diverting drainage- 
channels, draining swamps, and altering generally original 
local conditions. 

It would be an interesting stud^, and aurely not difficult 
to accomplish with the co-operation and help of members 
of the Institute and their friends, to mark on a map the 
areas in Canterbury and Ot^o which even now show 
lingering traces of forest-growth in the shape of buried stumps 
and huge logs, the heart-wood—often charred--of great trees* 
In man:^ parts o! the North Island great quantities of sonnd 
timber is to be found buried, and was much sought after 
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by the Maoris for carvings and work requiring well-seasoned 
wood. 

During the Maori oooupation of New Zealand the natives 
found in the bush a large quantity of their food-supply, and 
possessed an accurate knowledge of the trees and shrubs 
growing in it. 

Having thus very briefly noticed what may ho called “ the 
past of the New Zealand bush, let us take a glance at the 
present position, and what may be the future of it. At the 
present time the supply of first-class timber easily accessible 
IS by no means large, and, in view of the recent develop- 
ments in the timber trade, in paving-blocks, and the official 
attempts to encoxirage the export trade, it is of special im- 
portance that some attention should be given to the subject 
of utilising the forests to the best advantage. The forestry 
question is one which has sprung into existence as a science 
within the last half-century, and has been made the subject 
of careful study by some of the Coutinental nations. In 
India the Government have carried out in a most successful 
manner the practical management of their extensive forests 
and plantations, and reoeutly the subject has been forced 
upon the attention of the United States, and is receiving 
due attention. 

The Governments of New Zealand have already done a 
little in tiie way of obtaining reports on the character and 
areas of their forests, and have very wisely reserved certain 
areas of bush as climatic reserves, and a department was 
organised for the conservation of forests, which after a short 
existence was abolished. The objects aimed at were excel- 
lent. and it will yet be found necessary to carry them out, 
but possibly on different lines. 

According to offidsl returns, there yet remains of the 
herit^ which the colonists have acquir^, in the Auckland 
District, 5,320.000 acres. These forests are described as being 
lull of valuable woods, including all that remains of the kauri, 
the pride of the New Zealand forests ; and I am glad to notiee 
that the report says all the bush is useful for building, fencing, 
or liousehold purjjwses ; and that upon the Grown lands there 
is still kauri standing valued at one million and a quarter. 
The report also remarto that the only really good Crown lands 
fit {(nr settbment in the mtih fure stall covered with forest, 
ahd must be cleared and sown before any return can follow. 
I do not know these lends, but on general jsdnciples X hopa 
tiiat they tha^ forests, and land for bond fide 

tMatlemeht Ithrd ^ 

tn TaresMdri, the ^Ieoss area of the district is 3,480^000 
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acres, and 1,860,000 acres are still bush, 170,000 acres of bush 
having been already cleared. A forest reserve of 72,000 acres, 
a circle with a sisc-milo radius from the top of Mount Egmont, 
has been made, and has, 1 find, a Forest Board of Conserva- 
tors, Of land still available for settlement, 921,000 acres of 
forest-land remains to be dealt with. Fifty thousand acres 
may be suitable for agriculture, and 871,000 will be good 
pastoral land. From this the writer evidently looks forward 
to a time when the whole of this vast area of bush has been 
destroyed, and replaced by grass and crops. 

In Hawke's Bay there are extensive climatic reserves in 
the mountain-ranges, and to the north are the primeval 
forests in which the Ureweras live, at the back of Waikare- 
moana. The forests known as the Seventy-mile Bush have 
already yielded an enormous quantity of sawn timber, and a 
very considerable area of excellent totara forest has been com- 

E letely destroyed. IVoiu the look of the small patches which 
ave here and there escaped destruction by axe or fire, it is 
more than probable that with proper management the mature 
timber might have been utilised and the immature trees 
brought into maturity ; and it is a matter for serious inquiry 
whether the labour, time, and money spent in destroying the 
bush and putting the land into grass gives a better return than 
could be got from the valuable timber that might be produced 
from the land under practical scientific management, together 
with the utilisation of the by-products and the partial use for 
grassing purposes. The northern portion of the Seventy-mile 
Bush supplies not only the greatest quantity but the best 
quality of the valuable totara timber, and a properly managed 
area devoted to the growth of this tree would eventually be of 
great value and benefit to the State. 

In the Wellington District, out of 6,000,000 acres, more 
than half are still under bush, and a large quantity of splendid 
timber is to be found within this area. Much of it will, how- 
ever, be always inaccessible owing to the rugged nature of the 
country. 

In the Marlborough District, there was fonnerly about 
400,000 acres of forest, but a very large quantity has been 
cut, and a considerable area cleared. 

The forest-land of Nelson compriBes about 3,250,000 acres. 
The Province of Westland is almost entirely forest-clad 
from the snows of its mountain -ranges to the sea, and is 
estimated to contain 2,895,000 acres; and but little, com- 
paratively speaking, has been done in the way of either 
utilising or destroving any of this important national asset. 
The heavy rainfall (120in.) on the coast decreases the risk 
from forest fires, which are assuming serious proportions in 
dry seasons in Wellington and Hawke’s Bay* 
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CroBsing the great range of the Southern Alps we come to 
a different climate and country, and in the eiglit or nine 
million acres in Canterbury the estimated area of forest-land 
is under half a million acres — an area chiefly made up by 
patches of bush at the heads of the rivers and on the luoun- 
tain-slopes. 

The treeless plains of Cante 4 'bury continue across the 
Waitaki. and the whole of Northern and Central Otago are 
practically treeless, and consequently di^ — cold in winter 
and hot in sutniner. Of the 9, (^.000 acres included in the 
Otago Province only a small portion is forest-land. The 
Gatlin’s and Tautuku forests contain a considerable amount of 
marketable timber, though in the former district the timber 
most easily accessildo has been cut. To the westward there 
are several considerable patches about the lakes, and the 
southern and western regions of Southland have still a good 
deal of bush, but, including Stewart Island, there is only 
half a million acres out of about 7,(X)0,000 comprised in the 
district. 

The forests in the more immediate vicinity of the centres 
of civilisation have of necessity been cut out and worked to 
supply the requirements of trade; and in the goldfields district 
the scanty trees have been destroyed for mining pui-poses. To 
their legitimate use no objection can be taken, however one 
may regret the manner in which it has been done ; but when 
the beautiful scenery of some of our lakes has been temporarily 
ruined, in part by fires, raised either intentionally or uninten- 
tionally, it is a different matter, and one which cannot be too 
widely discussed and deprecated. The instances which we 
have already bad of the ravages fire may make in a few hours 
in a forest which has been the growth of centuries render 
it im{^rative that every care should be taken, under proper 
directions, for the conservation of the natural beauties in 
each and every place when they are not in the way of the 
advancement of the settlement of the country. 

In this connection it is satisfactory to notice the plantation 
reserves inade in various parts of Otago, and the apparent 
impetus given within the last' few years to tree-planting by 
the institution of Arbor Day. That the interest of settlers 
can be aroused in tree-planting and improving bare and waste 
places is apparent. Observation also shows that, with the 
best intentiona, ignorance of the kinds of trees most suitable 

such planting is widespread ; and to a certain extent this 
is not to oe wondered at, as it is quite impossible to recom- 
mend a selection of any considerable number of trees that 
would certainly grow ana prosper under unknown conditions 
of soil, aspeot, or cHmate. 

The nea^ gardens at our railway-stations, and the local 
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efforts of the Amethiies Stwiety, are having a decidedly good 
effect already on the environs of Dunedin, and thus indirectly 
on all those who may see, as we in Dunedin have seen, the 
waste places, if not “ hlossom as the rose,*’ at least become 
places where the eye may refresh itself with the sight of well- 
grown and well-cored-for trees and flowering shrubs. Turning 
again to the forests of the country, and regarding them as the 
property of the nation, what do we find to be the state of 
affairs ? The area of forest-covered land at the present time 
is, roughly speaking, twenty and a half millions of acres. The 
State forest reserves, including those made for climatic pur- 
poses, amount to 1,141,778 acres. The area of the North and 
South Islands, with Stewart Island, being about 66,341,0(M 
acres, there is, therefore, nearly a third of New Zealand still 
bush, and reasonable provision seems to have been made by 
the State for the protection of river-sources, &c. Several 
Governments have also encouraged plantation of areas in 
treeless districts by either bonuses or grants of land. The 
Vogel Government in particular employed a well-qualified 
expert — Captain Campbell Walker, of the Indian Forestry 
Department — to report on the forests ; and, although the ex- 
amination was unavoidably a hurried one, and there was great 
difficulty in getting reliable statistics, the rejport presented was 
a valuable one. It points out that, though there was no imme- 
diate prospect of a dearth of timber or of injurious effects from 
clearing, it was imperative that State reserves should be made, 
not only for domestic reasons, but with a view of providing 
revenue for the initial expenses and maintenance of a scientific 
department of foresti 7 , and for the replanting denuded bill- 
sides and plains destitute of timber. He also points out that 
no forests, however large, are inexhaustible unless worked 
under systematic principles which insure precautions being 
taken against waste in the procuring of tlie timber and proper 
methods followed for reproduction and i)rotection against fire 
and damage from animals. Again, in the case of the so-called 
inexhaustible forest of the wet West Coast, a great poportion 
is situated in very inaccessible places, and is of little or no 
Gominercial value as timber; besides which, in the case of 
narrow valleys with steep, shingly sides, covered with but a 
thin coating of vegetable deposit, we cannot be too careful 
how the forest is removed, the result of any general or 
extensive clearing being that the little soil tliera is is soon 
washed away^ leaving mre hill-sides of no value for any pur- 
pose, and resulting, by the rapid pouring-off the rain-water, 
m most disastrous floods, follow^ by long and often equally 
disastrous droughts. 

This is so well known and recognised on the Continent of 
Borope that what is known as/* selecliion teUing,*’ by which 
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individual trees only are removed as they mature, is the sys- 
tem universally in force, and experience teaches us that any 
departure from it under such circumstances is very dangerous, 
and should be invariably avowed if possible. This must strike 
any one who has studied the subject; and no conclusion is 
more firmly impressed on iny mind than that, whilst New 
Zealand has a splendid and most valuable property in her 
forests as they exist now (1H77), she must be very careful in 
her management of them, and no longer proceed blindfold in 
their disposal and removal, otherwise slie will not only lose 
them, without any adequate return or income to the public or 
colonial purse, but very much beside in the way of equable 
climate, and ample but not excessive supply of water, which 

f ears of labour and heavy expenditure will hardly replace.’^' 
n endeavouring to arrive at any understanding of the manner 
in which the forests, public and private, are dealt with in 
New Zealand, reference must he made to this report ; and it 
is evident from the valuable summary given at page 45 by 
Mr. Thomas Kirk, F.L.S., that at that time there was no- 
thing like a uniform system of controlling the ude or the abuse 
of the national forests. 

With regard to the future of our forests, there is one 
<langer which becomes year by year more imminent, for as 
the settlement of the country progresses fires are started on 
every hand, either to bum the felled bush or scrub or for 
grasB*burning. It is from uncontrolled .fires that 1 apprehend 
most danger to the forests and greatest destruction to the 
scenery and natural features. In consequence of the fearful 
forest fires which ravaged five of the American States on the 
Canadian border last year, the National Government will 
probably be moved to override with a compreheusive Act the 
l^islation of the various States, and make some general pro- 
vision for taking precautions against such disasters ; and any 
Bill for this ipurpose that bears the stamp of expert scientific 
knowledge will no doubt receive the supj^rt of the senators. 
This m^itter, and the prevention of lumber-stealing,'’ ie 
attracting much attention in America just now, the American 
Assooiation for the Advanoemenl of Science and the Irriga- 
tion Congress having indorsed a plan proposed by one of the 
Hairvard {ttolessors lor the management of the forest reserves 
already made and to be. made. It contemplates the transfer 
of tfll these reeervee to the War Depfurtment, and their super- 
t^on or by army officers, to be educated in 

tne |H^i|4es w at West Point Military 

Aeademv or jMseerheve, the force ei labourers to be emnloyea 
to iHtiijmt forest guard* locally enlisted. A number of 

^ DmiiiMI WMksr, 0^8* Perl. Sept., 1877. 
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letters from experts have already appeared on the subject in 
the American niagasinas, and all seem lo recognise that a 
diBcipliiied force judiciously bandied could control many of 
the disastrous fires which occasionally ravage the country, 
although they do not agiee on the details of administration. 
Matters have been dealt with in British India much more 
practically, and regulations against forest fires have been 
enacted for the last twenty years— at least, in all the provinces 
under our control, and also to a certain extent within the 
native States. As a result of these regulations, and the care- 
ful management of the Indian Forest Department, 23,144 
square miles of State forest in India were protected from fire 
in 1891, at a cost of nine rupees per square mile, and this in 
addition to largo areas of evergreen forest where no danger 
from fire exists. The chief of the American Bureau of 
Forestry has recently stated that the annual loss to the 
Government by thieves is from ten to fifteen million dollaVs, 
whilst that by fire is probably twice os much more. To pro- 
tect the 20, (XK) square miles of Government forest land a 
paltry force of twenty to tvrenty-four watchmen is employed, 
and even these are not armed with sufficient authority. They 
are barely able to reclaim some hundred thousand dollars' 
worth of timber annually from depredation, which only suffices 
to pay the expenses of the maintenance of the service. Prop<ir 
protection would require an outlay of two or three million 
dollars, and would preserve twenty to fifty inillion dollars' 
worth of property in each year. 

It is not suggested that the above are parallel cases to 
ours in New Zealand, and fortunately the majority of our 
forests are green and *not so highly inflammable as the vast 
pine-tracts of America; still, those who have paid any attention 
to the subject will recognise that, if in the neighbourhooil of 
valuable or specially beautiful bush the local population were 
properly organized and instructed, much might be done to 
minimise the great damage which has from time to time been 
suffered, not only financially, but from the assthetic point of 
view. It is much to be regretted that the New Zealand settler 
has been encouraged to do his best to destroy utterly every 
green thing upon nis section, and that he looks forward witn 
anxious fears and hojpes to the burning of not only his timber 
and brushwood, but in many cases most of his mould or soil. 
No doubt the cleared bush-land will give him a chance of 
forming beautiful grassy paddocks# with a heavy sward of 
English grasses. It is true that New Zealand bush will not, 
as a rule, bear tampering with, and that trees or clumps, if left, 
will soon perish ; but it would be well if those who hold \mah- 
land which is to be felled would carefully examine it and aee 
if there are not some naturally isolated ^rtions whkh could 
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be spared — at any rate for the present. I even hope that 
before long, when buah-lands are put up for sale, in all large 
blocks such natural reserves will be described, and, if not 
reserved or protected, that the purchaser will have his at* 
tention drawn to the possibility of conserving that portion 
and the desirability of its lx)iug done. 

It may, perhaps, be of some interest to the members if 1 
give you some account of how some of the European nations 
manage their timber resources, and how far civic rights over- 
ride private interests. 

In Gennan y the schools of forestry are in the highest state 
of development, and expert knowledge is easily procurable, 
and is widely diffused through the Empire ; and probably it is 
owing to this that the actual laws regarding the use of private 
forest property are less stringent than among other nations 
who have paid less attention to the subject. The various 
Governments own and manage in a conseiwative spirit about 
ono-third of the forest area, and they also control the manage- 
ment of another sixth, wdiieh belongs to cities, villages, and 
public institutions, in so far as these committees are obliged 
to employ expert foresters, and must submit thoir working- 
plans to Government for approval, thus preventing improvi- 
dent and wasteful administration. The principle on which the 
control is based is one which we recognise wnen wc limit by 
law the indebtedness any community or town may incur. The 
other half of the privately -owiied forests is managed mostly 
without interference by trained foresters, who receive their 
education in one of the eight higher and several lower schools 
of forestry w^hich the various Governments have established. 

In Bavaria, Baden, VVurtemborg, and other principalities, 
clearing without the consent of the authorities and devastation 
of private forests are forbidden, and there oie also some regii 
lations regarding the maintenance of protective forests ; but, 
altogether, the laws are not stringent. 

in Prussia, which represents two-thirds of Germany, 

i rnvate forests are absolutely free from governmental inter- 
erence. When, however, a neighbour fears that by the 
clearing of an adjoining forest his land may be injured 
he can call for a viewing jury, and possibly obtain an in- 
junction aminst the clearing, if such anticipated damage is 
proved* Ine Oovemment can also make application for such 
iip)rocees in cases where damage to the public can be proved 
from a wilful treatment of a private forest. The tendency of 
the Government has m practice been rather towards per- 
suasive methods. Thus, in addition to buying up or acquir- 
ing by exchange and reforesting waste lands — some 800,000 
acHM ^ave b^n so reforested during the past twenty-five 
ySMih^ Gove^inent gives, assistance to private owners 
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in reforeating their \v«i8te land. Popular oi)inion is now call* 
ing for a closer supervision and an extension of the control 
of the State over the use of private forest property. 

The status of forest legislation is very different in Austria, 
where, with a larger proportion of mountainous territory, the 
results of the unrestricted exercise of the free-will of the 
private owners are more severely felt. The Mediterranean 
coast, which was ever well wooded and watered, rich and 
fruitful, and famous for its mild climate, has been changed 
into an arid and sterile plain, interspersed with stony and 
parched hillsides, the replanting of which was welhnigh 
made impossible by the opening of the country to the hot, 
dry winds. This and other experiences led in 1852 to the 
adoption of a forest law, by which strict supervision is pro* 
vided for over the forests owned by communities and also 
over those owned by private individuals. Not only are the 
State forests (less than 30 per cent, of the forest area) ration- 
ally managed, and local administration supervised, but private 
owners (holding 32 per cent.) are prevented from devastating 
their forest property to the detriment of their neighbours. 
No clearing for agricultural purposes can be made without 
the consent of the district authorities, from which, however, 
there is an appeal to a civil judge as arbitrator. When 
dangers from land-slides, avalanches, or torrents are feared, 
and private owners cannot bear the expense of precautionary 
measures, the State may expropriate. Any cleared or out 
forest must be replanted or resown within five years. On 
sandy soils and mountain-sides clearing is forbidden, and 
only cutting of the ripe timber is allowed. When damage is 
feared from the removal of a forest-belt which acted as a 
breakwind, the owner may not remove it until the neighbour 
has had time to secure his own protection. That neglect in 
taking care of forest fires subjects the offender not only to 
fine but to paying damages to the injured goes without 
saying. In addition, freedom from taxation for twenty-five 
years is granted for all new plantations, and premiums are 
paid under certain circumstances. The authorities aid in the 
fighting of fires as well as in destroying insect-pests. Ffnally, 
to insure a rational management of forests, the owners of 
large areas must employ competent foresters, whose qualifi- 
cations must satisfy the authorities, opportunity for the edu- 
cation of such being given in seven nigger*, three middle-, 
and four lower-class forestry schooia. 

In Hungary also, where liberty of private-prop^y righte 
and strong ob;|^tioQ to Government Interference had been 
jealously upheM, a complsta reaction set in some years ago, 
which lad to the law of 18^^ giving the State control of private 
property, m in Austria. 
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Italy furnishes perhaps the best olnect-lesson of the re- 
lation between forest-eover and water-now. In 1888 it was 
generally recognised that steps must be taken to arrest 
the destruction of the forests on tlie hiUe» and by the laws 
then passed the Department of Agriculture, in conjunction 
with the forestal committee of the district, is to designate the 
territory which, for public reasons, must be reforested under 
Government control. Private owners may associate them- 
selves for the purpose of reforestation of areas, and may then 
borrow money at a low rate of interest from the State Soil 
Credit Institution. The Forest Department contributes three- 
fifths of the cost on the condition that the reforestation is 
done according to the plans of, and within the time speci- 
fied by, the Government. Where the owners do not consent 
or fail to do the work, the department has the right to expro- 
priate and reforest alone — the owners having, however, the 
right to redeem within five years by paying expenses up to date. 
The department has also the right to restrict pasturage in 
alpine forests, paying, however, for damage sustained by the 
owner. Under the above regulations half a million acres have 
been replanted. 

It was in 1888 also that Bussia put an end to liberty to* 
cQt« burn, destroy, and devastate. The law as it now stands 
is administered, as far as protective forests go, by a forestry 
council, consisting of law officers, officers of the general ad- 
ministration, and the local forestry administrators. For 
private forests, not classed as protective, the right to clear 
IS to be dependent on the consent of the council ; while, too 
severe cutting, or the cutting of too large a proportion of 
timber without a view to repodnetion, is forbidden. If any 
devastation takes place replanting becomes obligatory, and 
the Government forester may execute the planting kt the 
expense of the delinquent owner. Assistance is given to- 
wards rational forest-mana^ment, and the Government sus- 
tains four higher, seven middle, and thirteen lower forestry 
schools. 

In Switzerland sppadio enactments of individual cantons to 
obeck forest devastation are found as early as the thirteenth or 
fourteenth centuries, but it is only within the present century 
that the iaatter has been seriously taken in hand by the differ- 
ent cantons. In 1876 a Federal law was passed which gives 
the Federation control over the forests of the mountain region, 
embracing eight entire cantons and parts of seven others, or 
a acres of forest./ The P^eratibn itself does not 

oaNi any foie^ and the Mntons hardly a hundred thou- 
sand aciw^r^ihewl^^^ over 4 per cent, of the forest area, 
held in communal ownership and the 
;raia% j^vate bakers. The law is quite remarkable as illus- 
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trating the rational principles upon which the little republic 
works, maintaining close relationship between the general 
and cantonal goveniuients. The Federal authorities have 
supervision over all cantonal, coiiiiimnal, and private forests 
so far as they are protective forests” ; but the execution of 
the law rests with the cantonal authorities, under the inspec- 
tion of Federal officers. “Protective forests” are those which, 
by reason of elevation and situation on steep mountain-sides, 
or on marshy soils on the banks of brooks or rivers, or 
wliere a deficiency of woodland exists, serve as a protection 
against injurious climatic influences, damages from winds, 
avalanches, land-slides, falls of rock, inundations, &c. The 
cutting in these forests is regulated so as to insure a con- 
servative use and to prevent destruction. Where needful re- 
forestation is mandatory, the Federal and cantonal govern- 
ments share in the expense, or may expropriate, with payment 
of full indeinnificatioii to the owners. No diminution of the 
forest area within the established area of supervised forest is 
permissible, and replanting is proscribed where necessary ; nor 
can township or corporation forests be sold without the con- 
sent of the cantonal authorities. The national government 
contributes from 30 to 70 per cent, of the cost for the 
establishment of new foi*ests, and from 20 to 50 per cent, 
for planting in protective forests. Where special difficulties 
in reforestation are encountered, or where the planting is 
deemed of general utility, the cantonal government assumes 
the obligation of caring for and providing improvements in the 
plantings. The employment of educated foresters is obligatory, 
and, to render this possible, courses of lectures to the active 
foresters are maintained in the cantons. There is also an 
excellent forestry school at Zurich. 

In France, before the Bevolution, the Forest Code of 1669 
enjoined private owners to manage their forests upon the prin- 
ciples on which the Government forests were managed, which 
was by no means a very rational management, according to 
modern ideas, yet was meant to be conservative and systematic. 
During the Bevolution a law forbidding clearing for twenty- 
five years was enacted ; and later laws, the most important of 
which are those of 1860, 1862, and 1882, establish the con- 
trol of the State over ^1 ** protective forests,” and make 
mandatory the reforestation of denuded mountains. Not only 
does the State manage its own forest property (one-ninth 
of the forest area) in approved manner, and supervise the 
management of forests belonging to communities and public 
institutions (double the area of the State forests) in a manner 
similar to the regulation of forests in Germany, but it extends 
its control over the large area of private forests by forbidding any 
clearing except with the consent of the forest administrmoo. 
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The reforostatiou of denuded mountain-slopes is encouraged 
by the granting of financial aid or of plant material, in propor- 
tion to the general good resulting from the work. If it is 
found necessary to take land and plant it (in cases where the 
owners are unwilling or unable to do the work), the Govern- 
ment do the work and hold the land until the cost is repaid. 

The Government, if desired, or where success depends on 
it, superintends the planting, and also regulates the use of 
these protective forests afterwards. The success of the Go- 
vernment in replanting the sandy wastes in the south of 
Franco is w’ell known; and in a recent report of the British 
Consul at Bordeaux he refers to the forests, which cover about 
a third of the department, especially the Landes District, 
where the soil is wholly unfitted for ordinary cultivation. 
Here, he says, forests of pines (P. rmritinia) have in recent 
times been planted, and the \vood and the resin obtained from 
them have now become an important, and in some instances 
the sole, source of revenue of the people of those districts. In 
the parts distant from towns and other inhabited places resin 
is chiefly produced, while in places nearer to Bordeaux or 
other shipping ports, where means of transportation exist, the 
production of pit-props, railway-sleepers, telegraph-poles, and 
wood for fuel form tlie chief business. A new oil, called pine- 
oil, is now being made from the refuse of resin after the latter 
has been employed in making turpentine. It is a good illuini- 
nant, cheaper than kerosene, and non-explosive. A large quan- 
tity of the young pines are used in making certain kinds of paper. 

In order to gain the confidence and co-operation of the 
communities auu proprietors in planting fresh areas, annual 
meetings were hela in different parts of the country, in which 
the Government agents explained the advantages and methods 
of rdboisement aud discussed the local conditions and diffi- 
culties. These meetings proved a great success, aud much 
advanced the cause of rational forestry. As a result of these 
meetings^ and of the education resulting from them, it was 
found that in 1888 an area of about 365,000 acres had been 
reforested, of which 90,000 were private aud 125,000 com- 
munal property, the rest belonging to the State. 

The cost per acre for reforesting was somewhat less than 

and the State has expended alr^y about £2,000,000. It 
is estimated that 800,000 acres more are to be reforested, and 
an additional expenditure of seven millions and a half is 
necessary before the damage done to the agricultural lands of 
eighteen French departments by reckless forest-destruction 
wSl 1m repaired.^ 

*For the dsMU ocnoentiiiis ths'Buropsaa eouiitri«g I am much 
inaebtea to an so^Uels by B. £« Feruow, ia tUo Century Magasins, 
April, 1994. 
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In recent year& the Governnaenfc of India has paid much 
attention to the preservation of its valuable forests, and is 
now reaping the benefit in the- large income derived from the 
sale of The establishment of the Government depart- 

ment of forestry is of recent date, brought about by the 
destruction of the forests for fuel, for charcoal, and other 
wasteful courses. In 1844 and 1847 the subject was first 
taken up by the Governors of Bombay and Madras. In 1864 
an Inspector- General of Forests was appointed, and in 1867 
the regular training of forestry officers was commenced in 
the schools in Prance and Germany, where it is still con- 
tinued. 

At present discriminate timber-cutting is allowed, but the 
burning of hill-bush is stopped, the forest areas ore surveyed 
and marked out, plantations laid out and maintained, and 
forestry-conservation otherwise carried on. 

Forests are classified as “reserved'* and “open." The 
former ore the immediate property of the Btate, and are 
managed by the Forestry Department, their development being 
a source of revenue. Cattle are excluded from them, under- 
growth destroyed, and the cutting of timber strictly regulated, 
llie open forests are less strictly guarded, but certain kinds of 
timber- trees arc protected. Large sums are spent annually 
in new plantations, and in planting young trees to replace those 
out. Tn 1878 there were 12,000,000 acres of reserved forests ; 
the revenue was £660,000, and the expenditure £400,000, 
showing a (air nett profit. Ten vears later (1888) there were 
48,520,000 acres of State-forest land, the nett revenue, after 
deducting all working-expenses, beii^ £400,000. The forestry 
officials generally hold that the e&ct of forest-denudation 
on rainfall is doubtful, and much disputed. Contrary to 
what might have been expected, there is no evidence to show 
whether the actual rainfall has increased or decreased in eon- 
sequence. They all agree, however, that forest-denudation 
has acted injuriously by letting flood-waters run off too rapidly, 
and that these waters are practically lost. 

Three-quarters of a century ago, immense tracts of 
Southern India were overspread with jangle, and the dopes 
of the Ghauts were universally timber-clad. The most of the 
level woodland has since been cleared for cultivation, and 
the timber cut down for fuel. But another and scarcely 
less evil has resulted. Formerly the water was more or less 
protected from evaporation by the sheltering trees. Its flow 
on the surface was mechanically reduced by the jungle^grass 
and tree-trunks ; it had time to sink into the earth, thereby 
insuring the permanence of the natural springs. Not tin 
this was done did the residue find its way to the riTere, 
and then at a comparatively tardy pace. Now, however, as a , 
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rule, the rivere are in violent flood for about as many days as 
they used to be for weeks in moderate flood. 

Turning again to Mew Zealand, we And that the extensive 
burnit^s of the tussocks and suiail scrub has produced similar 
conditions in many of our rivers, the rainfall flowing almost 
immediately into the channels, and not being detained by 
coarse or dense vegetable growth. Fortunately, however, 
there are few places in this country where extensive replant- 
ing is required for protective purposes. But in this part 
of the South Island, the Otago and Canterbury Plains, much 
may be done by the planting of timber trees suited to the 
locality, the wood of which will be of service for manufactures 
or industries. The experience of the European countries 
and of the United States seems to show that a central 
administration is essentiad, administering a well-drawn scien- 
tific Forest Act, in conjunction with such local authorities 
as may be advisable, the chief aim being to indicate the 
proper methods of dealing with the timber now most easily 
accessible so as to prevent undue waste, and, wherever pos- 
sible, to qpcourage the work of reproducing the forests ; also 
to arrange for easy access to the best forests, and to provide 
for their safety from fire or unauthorised destruction. What 
is r^uired may be shortly stated under the following heads : — 

ForesUmanageinent, wliich would deal with all parts of 
forest science which influence the control and working regula- 
tions, including finance. 

Forest^iUUisaiion^ which would deal with the technical 

a ualities of timber, consumption of wood, the felling and 
leaping of trees, the disposal and transport of wood, the har- 
vesting of by-products, such as resins and turpentines, ko, 
Forest-frotectioa against fires and mao, against animals, 
insects, fungi, having regard also to climatic considerations. 

Lastly, syUmulture^ or the creation, regeuei*ation, and re- 
covery of woods adapted to the varying local circumstances. 
For this part of the country this branch of the subject has the 
greatest importance, and demands an exact knowledge of the 
principles of the science. 

Forestry, besides these btan<dies of study, is largely based 
upon empirical knowledge, and to insure the best results 
forest science or theory must go hand-in-hand with practical 
forestry, neither th^ one nor the other by itself making a 
forest expert. The importance and absolute necessity of this 
is Shown by the courses followed at the various for^try 
schools in Burope, at all of which practical instruction is 
strongly insisted on. 

37&ere is one other cognate subject that I should like to 
say a few worils on, and that is irrigation. If fruit-growing 
and thte^eultiire is to be such an important factor with those 

n 
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who live "‘over the garden- wall" in Central Ot^o it will be 
necessary in many places to provide for irrigatioth The 
annual reports of the United States Irrigation Survey, from 
the commencement in 1888, are to be seen in our library, and 
if those members who are interested in the subject will con- 
sult these volumes I am able to promise them an interesting 
and valuable series of memoirs on the progress of tlie investi- 
gation of the hydrographical and topographical problen^s of 
irrigation. Amongst other things, attention is called to the 
more modern methods of gauging river-flows, and the great 
discrepancies sometimes found to exist in this respect between 
theory and actual results. 

The question also of the water-supplies for our towns is 
one of great importance, but has scarcely received the atten- 
tion it is entitled to. I trust that the local authorities will 
take care that the catchment areas of our town reservoirs are 
kept well covered with eitlier busli or native scrub ; otherwise, 
as I have pointed out, the rainfall over the whole area is 
thrown off more quickly than it should be, and the town suffers 
either from a flood or a water-famine. None of ^he catch- 
ment area should be used for grazing eitl er sheep or cattle. 
The alpine and subalpine forests are, of course, of great 
importance in regulating the supplv of water available for 
gold-mining operations, and should be strictly conserved and 
increased where possible. 

In thus |(lancing at some of the points connected with the 
forest question in New Zealand, and at the manner in which 
other countries have been compelled to grapple with the 
question, I trust that I have not been too di^se for the short 
time at our disposal ; but my object will have been gained if 
our members, and members living in Central Otago in particu- 
lar, will endeavour to gather information bearing on the ques- 
tions and send it to the society, and so long as I continue in 
office I shall have much pleasure in doing my best to collect 
and arrange such facts; and 1 trust that in the not-very- 
distant future some member will be found who will take the 
matter in hand, and up6n those data write a paper showing 
what is required to be done in definite districts, and how best 
to do it. It is only by recording and studying past sucoesses 
and failures that progress is to 1^ mode ; and a record of the 
experiments made by the various County Councils, Boad 
Boards, and private individuals would have a permanent 
value; and it would be an interesting work, mvolving, how- 
ever, some labour and time, to collect we information regard- 
ing the kinds of trees that have been planted, and those 
most successful. We must all hope that the days when 
nothing but Pinua insigrm and duprmvM macrotmfa were 
planted are passed away. 
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In the matter of the forests at Iwrge, 1 have already said 
that I think there is little fear of destruction by legitimate 
use, but ravages from fire, especially in alpine districts, are to 
be dreaded, and must guarded against. 1 would urge 
members to assist, when the time comes, in any way that they 
oan, the organisation of a scientific Government control of all 
the mighty forests of this land of ours. If the services of 
properly-trained men were obtained, and the administration of 
the State forests well organized, they might, 1 am sure, be 
made within a very short time to i*etum a substantial nett 
income, more especially as the recent developments in the 
timber trade in England seem to promise a new opening for 
New Zealand woods, and, unless the opportunity is lost by 
either carelessness or dishonest shipping, important results 
may follow. It should be remembered that England imports 
twenty million pounds’ worth of timber annually. 


Akt. XVIII. — On the Biee and Progress of our Knowledge 
of the Oceanic Areas. 

By A. Hamilton. 

the Presidential Address delivered before the Memhere of the 
Otago Institute, 1 9th Novemiter, 1890.] 

Inhabitenq as we do one of the outposts of civilisation, an 
island remote from continental areas, situate in a commanding 
position in the great Southern Ocean, our thoughts and actions 
are largely influenced by onr essentially marine environment, 
and, apart from the commercial advantages that an extensive 
ooast-hne gives us, most of us have an interest in the explora- 
tion and unravellihg of the mysteries of the sea. Thanks to 
the wonderful development of idl branches of science during 
the latter half of toe present century, we may now hope 
kat things which onlv in the ^ys of our fathers would have 
been deemed imposBiole. It may perhaps interest you if this 
evening I hiiefly trace some of the leading features in the 
history o( geog^phioal eaplovation by the voyagers of the 
bygone eM, and finally^ note some of the results of the most 
meinotame of modem times — a voyage trhich has done 

so mnoh to ettaUtih the foundationa of the science of ocean- 
egr»hy~the yoyags 6l Challenger.” 

« <^mmeroial reasons have ki nearly all cases been the 
ci^iie^ which led ^ hardy sailor to adventure his life in his 
nail hark aofld the dangm of unknown coasts, and in the 
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dawn of history we find several of the more civilised nations 
gradually extending their borders, and, though records of their 
geographical knowledge do not exist, we may feel assured that 
traditional information was being accumulated concerning 
local areas. 

Geographical knowledge among primitive races is always 
circumscribed, and essentially local, and we have no glimpse 
of any considerable maritime discoveries of any extended area, 
or of any journeys of exploration, until we come to the time 
when the Phoenicians spread along the shores of the Mediter- 
ranean. Before this time they are said by Pliny to have 
voyaged from island to island in their original abodes within 
the Persian Gulf by means of rafts.'**' 

Tradition, as well as the earliest records, represent this 
people as clever navigators long before the oldest Greek or 
Hebrew records. They are generally supposed to have fully 
explored the Erythraean Sea before they ventured on the 
waters of the Mediterranean. The 27th chapter of Ezekiel 
shows how the trade of the Jjevant was in their hands ; and 
then, having traversed the Mediterranean and made them- 
selves masters of the commerce of the day, they passed out 
into the waters of the Groat Sea through the Pillars of 
Hercules, and founded Tartessus as a base for future voyages. 

At a later date they went further afield ; but a writer about 
twenty years ago tried to prove in an elaborate paper that the 
Phoenicians had reached Central America by way of the north 
of Australia and Easter Island,! and many similar attempts 
have been made to extend, their voyages to parts of the 
American Continent. They sailed boldly to the Canaries, and 
a passage in Theophrastus seems to indicate that the curious 
patches oi floating seaweed known as the Sargasso Sea were 
known to the ancients. The Phosnicians steered during the 
night by a star in the Little Bear, which was called by the 
Greeks in after-times the Phoenician star. The course steered 
was, however, probably never very far from land. When the 
Greeks in their turn became a maritime power they directed 
their course by a position of the constellation of the Great 
Bear, until, in the time of Thales, they adopted the Little 
Bear as their guide. 

The knowledge of places, currents, dangers, winds, and 
other eosmographical details must have been handed down by 
tradition from one generation of sailors to another, and the 
knowledge received by the Greeks whan the Greek civilisation 

* Pliny, Hist. Kat., vii., 56. 

t Gaffsre], ** Oompte Kendu du V* Congrts dee AmedoanUtes/^ 
Ksney, 1875* . 

t Xheop., Hist Plant., iv., 6, 7. 



Hamilton. — On our Knowledge of the Oceanic Areas. 165 

developed must have included many observations and deduc- 
tions based upon experience of solid value and importance. 
Yet the brilliant intellects of the Greek philosophers did not 
construct any very creditable theoretical conception of the 
scientific problems of the ocean. Together with the facts, no 
doubt, a number of ** travellers’ tales ” and myths had esta- 
blished themselves; but, as Humboldt says, Popular myths 
mixed with history and geography do not belong tutogether to 
the ideal world. If vagueness be one of their characteristics, 
if the symbols which cover the reality be wrap)^ in a veil 
more or less thick, they show, nevertheless, the wwn of cos- 
mography. The Btateinents of primitive history and geography 
are not entirely ingenious fictions ; the opinions wmoh Imve 
been formed about the actual world are reflected in them.” 

Putting aside, as poetic accretions round the nature-myth 
of the history of the Golden Fleece, the classic accounts of the 
voyage of the Argonauts, we pome to the poems of the Trojan 
cycle, and in the Homeric works we niid the conceptions 
of the Greeks at that time as to the Cosmos. He describes 
the form of the earth as being like the shield of Achilles, wdth 
the river Oceanus for its rim.*^' Mr. Gladstone considers the 
shape of the shield to have been an oval or a parallelogram. 
The conception of a great circumfluent river, he thinks, was 
probably founded on a combination of a double set of rerorts : 
the one of great currents setting into the Thalassa or medi- 
terranean »ea, and seeming to feed it, such as those of Yeni- 
kale, the Bosphorus, Gibraltar ; the other of outer waters, 
such as the Caspian, the Persian Gulf, and probably the Bed 
Sea. As the external ocean-river served as the support to the 
celestial vault, we must conclude that these concef)tion8 of the 
world were derived from Oriental sources. These ideas of an 
internal sea, with archipelagoes and a surrounding ocean-river, 
were perpetuated among the people down to the time of 
Heoatoeus. It is not long, however, before we hear of lands 
beyond the outer ocean, and in Hesiod we may probably see 
the first germ of the Atlantis myth, now to be rediscussed 
by the publication of Plongeon’s work in Central America. 
f With the rise of the Qreeian power we find mercantile 
relations opened up with Egypt, the China" of the civilised 
world at that penod; and about 680 Herodotus tells 
us, the western portion of the Mediterranean, with the great 
Tyrian port of Tartessus, in the south of Spain, became known 
to the Greeks. The stor;]^ of the founding of Massilia not 
only shows the noble sacrifices made by the Pboceans, who 
abandoned their dty rather than submit to the conqueror’s 
yoke, but shows that the voj^e of nearly the whole length 
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of the Mediterraaean was not dreaded, and that their geo* 
gratdiieal knowledge of the western end of the sea was 
prorobly fairly complete. That there were local difficulties 
and dangers which rumour and distance nndul;jr magnified 
was probably expressed by tho popular saying in Pindar,’*’ 
"Neither wise man nor fool gets beyond the Pillars of 
Heroules.” 

It is not necessary to go into the curious fancies of the 
Ionian school of philosophers concerning the form of the 
earth. Pythagoras and his followers seem to have been 
acquEunted with the idea of the spherical form of the earth, 
and it is believed that they adopted this view from the inter* 
course which enabled them to learn the astronomical informa* 
tion possessed by the Chaldeans and Egyptians. 

Scientific inquiry began to emerge from the mists of philo* 
sophical speculation, and about four hundred and fifty years 
liofore the present era we find a more scientific spirit animat* 
iiig the literary men of tho day. At this period appears 
Herodotus, of Ualicaruassus, a great name among the writers 
of antiquity, who, liesides his more common titles of the father 
of history — and lies — may be regarded as the founder of the 
science of physical geography. Here in his writings we get 
the jpywd, the sailor’s measure, the fathom, as the measure 
of botli length and depth. In his writings the circumfiuent 
ocean disappears, and he says, I cannot help laughing a little 
at those who undertake to describe the contours of the lands 
without auy facts to guide them; for example, who represent 
the ocean os embracing the entire world in its coarse — who 
make it round, as if drawn with a pair of coiqpas8es.”f 
In both his historical and geographical work be seems to have 
preferred drawing from the living fount of oral tradition, but 
without perceiving the necessary shortcomings of such a record. 
In the matter his credibility, it is necessary to distinguicb 
between the trustworthiness of the historian himself and the 
trustworthiness of his authorities. As to the former, there is 
no occasion for doubting his personal godd faith, or for die* 
believing his assertion that he reproduced faithfully aU that 
he heard. He exercises no scientific criticism of ms autho* 
rities, nor does he allow for the weakness of oral tradition. 
But, while we may believe that Herodotus repeated what be 
had heard, it is impossible to have the same confidence in his 
antboritiee. Modern research has shown that he has been led 
into many mistakes by ignorant or malicious infonnauts, and 
in his historioal writings a distinctly Pericleah bias is visiUe. 
Further afield were the voyages of Boylax, of Oaryanda, down 
the Indus and into the Persian Golf; and the expedition sent. 


• Olymp., lil.. SO. t Herod., Iv., 86. 
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by the Phocoan colonists of Massilia to the North Sea, under 
Pytheas, the illustrious astronomer, who at that distant period 
had determined the latitude of MassiUa with such exactitude 
that twenty centuries after Gassendi found it correct to within 
a few seconds. On this adventurous voyage Pytheas coasted 
Britain aud crossed to the German coast, the amber coasts'* 
of the Baltic. It has been claimed that Pytheas attributed the 
tidal phenomena he met with to the in^uence of the moon, 
thus anticipating Newton by two thousand years. 

It is probable that the Carthaginian explorer Himilco had 
visited or tried to visit the ^^tin country," and had passed 
thi'ough the straits northward for the pui^ose ; but there is 
every reason to believe that any information gained by this 
expedition was jealously guarded’^' as long as possible, and 
that Pytheas had not their experience to assist him. In 
another direction Nearchus was making a famous voyage of 
discovery under the auspices of Alexander. 

The philosophers of the school of Aristotle came to the 
conclusion that the earth was a spheroidal body occupying the 
centre of the universe, round which the other celestial bodies 
revolve. They were no doubt influenced by the results of the 
voyages of Euthymenes and Pytheas. They established its 
spherical form by the fact that all things gravitated towards 
the centre, and by reference to the shadow of the earth during 
eclipses. 

The habitable world was confined to the temperate zone : 
all beyond the tropic to the south was uniuhabitable from 
heat, while the land below the' Great Bear was uninhabitable 
from cold. They admitted a temperate zone in the Southern 
Hemisphere, but do not state if it is inhabited. 

Humboldt believed that the following passof^e must have 
had much influence in leading up to the discoyeries of 
Columbus : ** It appears,’* says Aristotle, those are not so 
very far wrong who Suppose the region about the Pillars of 
Hereuies and that about India to be contiguous, and that 
there is but one sea (in the part opposite to the inhabited 
world) ; and they point by way of proof to the elephants, these 
aninuds being found in botli regions, though at the extremes of 
the earth, this faot showing that the extremes are really near 
each other,! 

* Aristotlo*s own researches in the fauna of the ocean were 
of saieutifto value, at he named and described more or less 
tniuateiy Ilfl hinds of fishes, about twenty-four Crustaceans 
and worui^ ubout forty Mollusca and Badiates, making a total 
of lifiO speeies, inhshiting the JBgean Sea. His immortal 
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memory is recalled to the zoulogioal student in the inasticatorv 
apparatus of Echinus^ known as Aristotle's lantern. Such 
was the authority of the Aristotolean views that they were 
held and reproduced by the Eomans down to the close of the 
Middle Ages. 

All maps or charts previous to Aristotle's time were merely 
pictorial sketches devoid of scale or proportion ; but a pupil 
of Aristotle's-— Diccearchus — divided the representation of the 
known world by a longitudinal line in the sense of our equator, 
along which stadia were marked. By this means it was pos- 
sible to express relative distances more precisely than formerly. 
This departure was followed up by Eratosthenes, of Gyrene, 
director of the library of the museum at Alexandria, who, 
encouraged by the patronage of the Ptolemies, arranged the 
geographical facts collected by the generals of Alexander, 
using the prime longitude of Dicoearchus, which passed 
through Bhodes. To this he added three others, passing 
respectively through Alexandria, Syerie, and Meroe. Ha also 
traced at right angles to these a meridian line passing through 
Bhodes and Alexandria southwards to Syene via Meroe. 
Eratosthenes reformed the principles of geography, and gave 
it a more systematic form. He adopted the view of Aristotle 
and Euclid regarding the figure and position of the earth, 
looking upon it as a sphere placed in the centre of the uni- 
verse, around which the celestial bodies moved every twenty- 
four hours, the sun and inoou having independent motions of 
their own. For all practical purposes, his views differed only 
from those of modem geograpners in having a geocentric 
instead of an heliocentric standpoint. 

When the Bomans bad extended their dominions to Egypt 
they were able to acquire the geographical knowledge pos- 
sessed by the school of Alexandria ; but the genius of ^e con- 
quering people was not directed towards scientific research, 
nor did they encourage navigation and commerce with the 
same ardour as their predecessors. The science of ocean* 
ography was not advanced among them as among the 
Greeks by the speculations of philosophers^ or by the study of 
natural phenomena for their own sakes. It was only the 
luxury of imperial Borne, which gave rise to the demand for 
the varied products of all the countries of the known world* 
that led to active trade by land and sea. It seems natural to 
expect that the Bomans, who carried their victorious armies 
throughout nearly all the world known to the ancients, should 
have left some important documents relating to the physical 
aspects of nature in the regions over which they extend their 
conquests^ Although the Boman rule extended over a great 
extent of coast bordering on the Atlantic, they never organised 
any voyages of discovery into the outer sea, after the manner 
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of the Carthaginians and Greeks. They were essentially a 
Wiarlike and practical people, with politicians, jurists, eucyclo- 
psedists, and historians, but few philosophers who occupied 
themselves with the operations of nature. 

Horace's system of winds, several passages of Virgil on 
meteorology, the statements concerning geological phenomena 
in Ovid, and notices of diluvial action on the surface of the 
globe in Vitruvius, all show a spirit of observation and in- 
quiry ; but, generally speaking, if we deduct what the Bomans 
had received from the Greeks, there is little relating to ocean- 
ography that can be regarded as original among the writings 
of Latin authors. The military operations each occasioned a 
new survey and a new itinerary, though it was not till the 
reign of Caracalla that these itineraries were elaborated into 
accurate topographical documents. 

As Vivien de St. Martin remarks, never was there such an 
opportunity for a great work on descriptive geography as 
during the re*gn of Augustus. The Boinan rule then, spread 
as it was over more than half of the then known world, and 
attached to the remainder by political and commercial rela- 
tions, created most propitious conditions for an undertaking of 
this kind by furnishing to the geographer a ready means of 
investigation. A man appeared to carry out the work for 
which the time was ripe, but the man was a Greek — Strabo, 
of Arnaseia — who, in his seventeen books, has given us the 
most important geographical work of antiquity. 

In the first century of our era was written the earliest 
work or treatise devoted exclusively to geography. It was 
written by Fomponius Mela,'^' a native of Spain. In this 
work we find the first notice of the opinion, so prevalent in 
aftertimes, as to an impassable xoue intervening between our 
world wd the alter oroiB of the Antichthones in the temper- 
ate sone of the Southern Hemisphere. Passing on to the last 
great fieo^rapher of antiquity — ^Ptolemy — we find him devoting 
two of bis numerous works to geography, and improving the 
are delimandi and the tabulae geographieU ; and he is the first 
to use the words latitude " and longitude " as purely technical 
terms. From this point the progress of geographical know- 
ledge i« carried on on two separate lines. The great outburst 
of Mohammedan conquest was followed by an Arabian civilisa- 
tion, which had its centres at Baghdad and CJordova. The 
Arabs brought astronomy and mathematics to bear on its 
problems, and established observatories. They measured an 
earo of a great circle of the earth ; they studied Ptolemy ; they 
applied themselves to define with accuracy the discoveries of 
travellers ; and thus geography became in their hands a 
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living science. Abulfeda quotes no less than sixty gec^ 
cnupbical authors, many of whom lived in the thirteenth 
century. 

In European countries the knowledge of geographical 
facts was limited to a few who were held fast in the chains of 
theology ; and for centuries after the fall of Constantinople the 
darkness of the ^*dark ages*' engeud€)red strange and erroneous 
conceptions, which were only dissipated when, with the inven- 
tion of printing, science once more lifted her head in Europe. 
The early Fathers of the Church— the autocrats of learning in 
those days— imagined that they had detected certain discre- 
pancies between the discoveries of science and the words of 
holy writ. The particular point on which their suspicion 
fastened was the existence of the Antipc^es. It was as- 
sumed that no communication was possible, or ever had 
been possible, between the Northern Hemisphere and anv 
southern part of the globe. Even if other continents existed, 
they were supposed to be cut off from the European or Asian 
lands by an ocean lying under the tropical sone, of insupport- 
able heat, and therefore impassable. On this assumption it 
was impossible that a population could have been derived 
from the stoi-k of Adam, and consequently the whole theo^ 
of its existence was opposed to the language of holy writ, 
which throughout assumes that God hath of one blood 
ail nations of men for to dwell on all the face of the earth 
(Acts, xvii., 26). 

Lactantius, in the fourth ceiitur)% was so carried away by 
his zeal for what he believed to be the truth that he im- 
pugned the theory of the sphericity of the earth, and denied 
it as a physical impossibility. 

St. Augustine, wliile equally determined in his rejection 
of the Antipodes, is more cautious in the statement of his 
i^asons. He argues that, even if the world is spherical, it 
does not follow that there should be land on the opposite 
side of it; and, even if there be land, it does not follow 
that it should be inhabited — nay, inasmuch as none could 
cross from this side to that, it must needs be uninhabited, t 
Geography was henceforth forced into a mould of a pseu- 
do-orthodoxy, and both map-makers and writers were dis^ 
couraged and fell into a narrow groove until they were 
forced out of it by the glorious discoveries of the fifteenth 
and sixteenth centuries. The tenacity with which the 
Fatristic doctrines were maintained was exhibited in the 
treatment which Gblurubus received. His {proposal to cir- 
cumnavigate the world was referred to a council of ^viuea 
in Salamanca, who pronounced it to be not only chimerical, 
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but even profane, as l)eing contrary to Scripture and the 
opinions of the Fathers. Yet at that time a breach had 
already been made in the rnediieval theory by the progress 
of maritime discovery: navigators had penetrated into the 
torrid zone, and had reported it to be not impassable ; and 
thus the very gioundvrork of the difficulty which the Fathers 
had experienced had been removed. It may be a matter of 
surprise that the Arabian system should have coexisted side 
by side with the Latin and yet have exercised so little in- 
fluence over it. The inhabitants of Western Europe came 
into contact with the Arabs in Spain, in the Holy Land 
during the period of the crusades, and more particularly in 
Sicily, where one of the most illustrious of their geographers, 
Bdrisi, lived and worked, under the patronage of Roger, Count 
of Bici]>% in the middle of the twelfth century. We do, indeed, 
meet with occasional notices which show that the Arab sys- 
tem was not wholly unknown, Roger Bacon, in his Opus 
Majus,^' completed in 1267,. s{>eaks of Arym, the most im- 
portant ^oint in the construction of an Arab map, and he 
shows himself acquainted w'ith its position on the earth's 
surface, and its use in the study of geography. He was also 
familiar with the lines of latitude and longitude, and parti- 
cularly notes that the Latins had not yet adopted the system. 

The geographical w*ork of Ptolemy had not yet been 
rendered accessible to the general body of students by being 
translated into Latin. The European system was incom- 
patible with scientific principles : nothing less than a revolu- 
tion was required, and that revolution was effected, partly by 
the revived of the study of Ptolemy — whose geographical 
writings were translated into Latin in 1405 — and partly by 
the progress of maritime discovery. . It may be of interest to 
take a passing glance at a peculiar feature of medieval carto- 
graphy, in which Jerusalem is represented as occupying the 
central part of the habitable world. Whether the tenet was 
nrifphalfy based on ^e language of Scripture, or whether the, 
language of Scripture was applied in confirmation of a pre- 
ooneeivad opinion, I know hot. At all events, it is not the 
only instance in which men have conferred honour on their 
holy places by regarding them as occupying the central boss 
Or umbilic of the habitable world. It was thus that the 
Qrecdni regarded their Delphi — the Hindoos 
their n^d the Persians their Kangdis. It wgs not 

uniiatoral^ therefore, that the Jews, and still more the Chris- 
tiaps, ihoidd attribute the same property to Jerusalem, which 

^ 3slihihi ediiton Veilloa, 1750, 184. 

.. i Pled., Pyik, ri*, 5; Soph!, Otd. Tyr., 480 ; aud Chosph., 
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for centuries had been the focus of their aspirations, their 
anxieties, and their most earnest hones and devoted exertions. 

Scripture seemed to sanction this feeling. We find the 
following psesHges quoted for the purpose : ** This is Jerusa- 
lem; I have set it in the midst of the nations round about her” 
ffizek. V., 5). The 12th verse of the 74th Psalm in the 
Vulgate runs thus: ** Operatus est salutem in medio terra**; 
and again, in the 12ih verse of the S8th chapter of Ezekiel, the 
Vulgate has ** umbilicus terrae** for the Hebrew word **talmr** 
— the midst of the land. 

A fourteenth-century writer describes Jerusalem as 
tus circtmferentia,** and exaggerates the historical claims to 
centrality by representing JiMea as having been the seat of 
each branch of the human race, and the favoured scene of 
Ood's manifestation in the works of creation and redemption 
in the past, and of final judgment in the future. Mediaeval 
cartographers gave effect to these views by placing Jerusalem 
as nearly as possible in the centre of the map, and this re- 
mained the custom till the middle of the fifteenth century. 
Assuming that Jerusalem occupied the central portion of the 
habitable world, and taking into consideration its position on 
the verge of Asia and in the line of the Mediterranean, it 
follows that Asia held one-half of the world, and Europe 
and Africa, being divided by the Mediterranean, must almost 
equally divide the remaining half; and accordingly, in the 
Alexandrian romance popular in Europe in about the thir- 
teenth century, we find — 

At Afiygbe al so muebu) it 
So Europe sod Afiryh 1 wit.* 

Also in the Cursor Mundi — 

For Atie it wlthouten hope 
At myche at Aolnk and Europe, f 

The world was thus divided symmetrically into three parts, 
and is so represented in many of the small maps in the illami- 
nated manuscripts of the period. The preponderating size of 
Asia was attributed to its being the inheritance of Shorn, the 
first-bom. I Although many ^ographers wished to consider 
Europe and Africa as one, thus making two halves only, the 
above-mentioned writer brings Scripture to bear on the point, 
and settles it in favour of the three divisions, on the ground 
that Ham and Japhet had their separate domains. 

The habitable world was limited within a circle drawn 
from Jerusalem as a centre, and with a radios equalling the 
distance thence to the Strait of Gibraltar. Here was — 

* Lines 55 and 56, WebsK’s Mekvioal Bemanoes, vol. i. 

{ Cursor Mundi, 1. 9097. Me. B., 8, 8, Tria. Coll., Oai^. 

{ Gervaise of Tilbury, 01. Imp., it., 9.' 
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The strait pass where Hercules orOain'd 
The boundaries not to be overstepped by man ;* 

beyond which lay the deep illimitable main/* “ the un- 
peopled world/* of which the learned as yet knew nothing. 
Eastward the limit was fixed at the mouth of the Ganges. 
In this direction, thei'efore, medieval geography^ as it stood 
towards the close of the thirteenth century, had not only not 
advanced beyond the point at which Ptolemy left it, but had 
actually receded. 

Although the usual form of the habitable world as depicted 
in the Middle Ages was circular, a quadrangular shape was 
sometimes adopted, based upon too literal an acceptation of 
the passage of the Scripture which speaks of the ** four corners 
of tne earth.** There is yet another form in which a map 
was constructed, and which was perhaps more correct. On 
the Matthew Paris maps we are told that the vrorld in its 
truest fonn resembles an extended military cloak (ohlamys 
externa). The chlamys consisted of a central square with 
wings added to it, wider at the bottom than at the top, the 
whole shape being a greatly truncated triangle. This idea 
was probably derived Wn Macrobius.t who in his turn bor- 
rowed it from Strabo ^ii., p. 113). 

Another point of interest is the orientation of the maps. 
Our predecessors, with few exceptions, placed the east in that 
position at the top of the map. Biblical considerations again 
decided this. The primeval aoode of man was in the east, the 
terrestrial Paradise still remained there. On this subject of 
the location of the terrestrial Paradise there is a large mass of 
mediceval literature ; but in the whole of it there is no doubt 
of its being an existinc contemporaneous fact. Mandeville 
(cap. XXX.) says that he had not visited it himself on ac- 
count of ms unworthiness, but he describes it at length on 
the information of trustworthy persons. The four rivers of 
Paradise were usually identified with the Euphrates, Nile, 
Ganges, and Tigris, and the difficulty as to the widely remote 
sources of these rivers was solved by assuming that the rivers 
on leaving Paradise were submerged, and reappeared at these 
points. 

The traces of this belief are to be seen even in the person 
of Columbus, for we learn in Irving*s ** Life of Columbus,** book 
iv., chapter 4, that when the great navigator encountered the 
flood of the &ver Orinoco, in the Gulf of Faria, he thought it 
could be none other than the fount of Paradise. 

Of the renaissance of enterprise and the desire for know* 


* Dents, Xofemo/* xxvi. 

t DeSesitL Boip; ii., 9, whets HaStobius is oommsnting on Oicoro's 
dssodptloiii **;4nguila vertiaibm^ lateribus kttior** (De Bspuhlioa, vl., 20). 
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ledge in the fifteenth and sixteenth ceuturiesi and of the part 
which science took in giving confidence to the sailor to stretch 
out to seek for lands afar» I may not at this time say much. 
As an illustration, however, of what were considered diffi* 
cultiea, it may be noted that all the expeditions sent out at 
various times from Portugal to round Cape Bojador, up till the 
year 1433, returned unsuccessful because of a reef which 
extended six miles seaward and barred the passage. With 
the discoveries of Columbus the whole fabric of geographical 
conceptions was shattered, and amid the growing light of 
scientific knowledge in Europe the fragments w^ere recon- 
structed into a more adequate representation of the true forms 
of the coutinents and oceans. To us under the Southern 
Gross the 2dth of September, 1578, is a day of note, for on 
that day the fearless Spaniard, Vasco Nunex de Balbao, beheld 
from the summit of the Sierra Quarequa a boundless ocean 
extending towards the setting sun— an ocean first ploughed by 
the keels of the ships of Magellan many years after, and sub- 
sequently nam^d by Pigafetta “the Pacific." “For three 
months and twenty days we sailed," be savs, “ about four 
thousand leagues on that sea, which we call the Pacific, be- 
cause during all the time of our navigation we did not expe- 
rience a single storm. 

The voyage of Magellan, from a geographical point of 
view, was the greatest event in the most remai^able period of 
the world's history, and far surpassed all others in its effect 
on oceanographical conceptions. 

The memorable discoveries in the thirty years from 1492 
to 1522 doubled at a single bound the knowledge of the sur- 
face of the earth, and added a hemisphere to the chart of the 
world. The fiery zone of the ancients had been crossed, a 
death-blow was dealt to Ptolemy’s view that the Indian Ocean 
was an enclosed sea ; the southern temperate zone of Aris- 
totle and Mela had been reached. The sphericity of the 
earth and the existence of the Antipodes were no longer 
theories, but demonstrated facts. The impression produced 
by these great events can be traced in men’s minds in all 
the great intellectual and moral changes which oharacti^sed 
the transitional period known as the fienaissauce, and relit 
the torch of learning in Europe. 

The geographiciu work of the sixteenth century was con- 
tinued, but with less ardour, during the seventeenth century. 
The Butch made discoveries in the “ Great Ocean " of the 
western half of Australia. Tasman, in 1642, showed that 
Australia and Tasmania were surrounded by the ocean to the 
south ; but the west coast of Kew Zealand, which he visi^, 
was believed to be a port of the great southern continent. 

The desire for more detailed ge^aphieal knowledge seemt 
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to have slumbered again till the latter half of the eighteenth 
century, when the first of the memorable scientific voyages 
was initiated in the time of James Cook. 

We must, however, not forget the expedition of Edward 
Halley, in 1699, to improve our knowledge concerning longi- 
tude and the variation of the compass : this was a purely 
scientific voyage. Of the geographical discoveries made since 
that time in these seas we have been favoured with several 

! >apers by Dr. iiocken, and it will therefore be permissible 
or me to pass on to the Victorian era, and the rapid 
increase in the scientific knowledge of the bed of the great 
ocean — a branch of oceanography but newly born. It may 
here be not out of place to remind you that the very bulk 
of the ocean as compared with the visible land gives it an 
importance which is possessed by no other feature on the 
surface of our planet. 

Dr. John Murray has lately, after a laborious calcula- 
tion from the most recent data, shown that the cubical con- 
tents of the ocean is probably about fourteen times that of the 
dry land. This statement appeals strongly to the imagina- 
tion, and forms perhaps the most powerful argument in 
favour of the view — steadily gaining ground — that the great 
oceans have, in the main, existed in their present form since 
the continents settled down into their present form. When it 
is considered that the whole of the dry land would only fill up 
one- third of the Atlantic Ocean, the enormous disproportion 
of the two great divisions of sea and land become very appa- 
rent. The deepest parts of the ocean at present known are in 
all cases near laud: at 110 miles outside the Kurile Islands 
the deepest sounding has been made, of 27,9S0ft.^‘‘ The sea 
wdth the greatest mean depth appears to be our vast Pacific, 
which covers 67 millions of the 188 millions of square miles 
comprising the earth's surface. Of the 188 millions, 137 
millions are sea, so that the Pacific comprises just one-half 
of the water of the globe, and more than one-third of its 
whole area. We oannot regard the soundings which have 
been taken by the various scientific expeditions, and which 
are still being taken as importunities offer, as anything but tlie 
units of what is required* In the Central Pacific there is an 
area of 10 | million i^uare miles in which there are only 
seven soundings ; while in a long strip crossing the whole 
Noribh Pacific, which has an area of nearly 8 million square 
miles, there is no sounding at ail. The immensity of the mass 
of writers ih the Paoitio, both in Imlk and area, is difiBcnlt to 
i^ise^ l]^t it mfiy asidst us when we learn that the whole of 

( ^ On .tlie lSth t>«0SB|ibst, 1890, H.M.8. **P«nguiii'’ reports a fliouai* 
leg ief at wMoh dSfah tbs loondiiig^wlre suappad. 
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the land of the globe above the watei’-level, if Bbovelled into 
the Pacific, would only fill one-eeventh of it. English science 
has recognised that of all the worlds she has to conquer the 
secrets of the ocean are of great importance to her welfare, 
not only for the safety of her navy and mercantile marine, 
but for the future extension of the magic girdle of modern 
times which has embodied in itself the shoes of swiftness 
and the cap of invisibility of the fairy tale, and which has 
practically annihilated time and distance in commercial 
transactions. 

From almost every branch of physical science come ques- 
tions which can only he solved by researches into the con- 
ditions which obtain in the ocean. 

If the charts of the present day be compared with those in 
existence before Cook's time, the perfection now attained will 
be easily noted. This important branch of oceanography has 
been very greatly developed through the extension of geographi- 
cal and geodotical knowledge under the impulse of commerce, 
colonisation, and interoceanic relations. Nearly all the regions 
of the ocean are accurately represented in our che^s, even the 

S ilar regions so far as explored. The bathymetrical charts of 
aury and Delesse and the wind and current charts of the 
Hydrographic OfiBoe all show great advances in those branches 
of knowledge. The latest cartographical elements introduced 
into our chains are those relating to the depth and nature of 
the bottom, which were specially investigated during the voy- 
age of the ** Challenger." The study of deep-sea deposits has 
been brought about by the requirements of navigation and 
the more modem applications of electricity, and now con- 
stitutes an important branch of oceanography. 

The very important scientific voyage of tne Challenger " 
took place in the years 1872-76; and the scheme proposed 
for the investigation of the biological, chemical, and physical 
conditions of'the great oceans of the world " was successfully 
carried out. As soon as possible, the collections made and the 
facts observed were placed in the hands of the most eminent 
men in each department of science; and after more than 
twenty years of labour the final volumes have been issued. 
The unanimous testimony of the scientific world to-day is 
that the work taken in hand has been well and truly done. 
Never, says the leading zoologist in England, never did on 
expedition cost so little and produce such momentous results 
for human knowledge. The expenditure on the preparation 
and publication of the reports has been relatively greater, but 
th 0 authorities of the Treasury may zest assured that the whole 
of the scientific world sets the very highest value on these 
voiuines; and that, had it suited the dignity of an Imperial 
Goverhtnent to treat the work on a oommereial basis; 
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of liberally preBeiiting copies of it to scientific institutions 
throughout trie vrorld^ the publications could have been made 
to pay their own expenses by sales. Practically, tlie whole 
of the work of arranging for the proper description of the great 
mass of zoological material brought home has fallen to Mr., 
now Dr., John Murray, and he has brought to a successful 
conclusion the issue of the fifty quarto volumes in which 
specialists in all parts of the w'orlu have described the trea- 
sures brought home. In zoology particularly the researches 
of the Challenger have enabled a new' division to be made 
of the fauna of the ocean into three groups : a group that 
drifts, a group that swims, and a group that is anchored. 

The first i^oup, or the Plankton, embraces all those pelagic 
forms that float about at the mercy of the winds and tidal 
currents, drifting with the tide on the ** shifting currents of 
the restless main." 

The second group are the Nekton, also pelagic in their 
habits, but able to swim against the currents or migrate from 
place to place. 

The third group, the Benthos, are animals and plants that 
are fixed to the bottom, or that live within circumscribed limits 
on the bottom, and are unable to migi'ate at will, nor can they 
be carried about by the swreep of a current or tide. 

With regard to the Plankton, Professor Haeckel says, 
With the exception of the deep-sea Keratosa, my own con- 
tributions to the * Challenger ' work concern the Plankton, 
and have proved that it is just the smallest pelagic animals 
which possess the greatest importance for oceanic life. As 
I wandered for ten years though this wonderful new empire,, 
populated by more thau four thousand species of Badiolaria, 
tor idle most part previously unknown, and as I daily admired 
the incredible variety and elegance of their delicate forms, I 
had the happy and proud sensations of the explorer w'ho is 
the first to travel tlirough a new continent peopled by thou- 
sands of new and curious forms of animals and plants." The 
abysmal deeps again contain a new world inhabited by Ben- 
thos, strangely-formed genera, and species who have slowdy 
migrated through various euvironmeuts to the ocean-depths. 

In geology the information obtained regarding the deposits 
now forming on the ocean-fioor has been of ^eat importance, 
but those who hoped that the dredge would drag from the 
oeean caves ** the monators vsAt of ages past," and that the 
hauls would jyield many living forms of Tertiary types, have 
been duuiippomtedi. The botanical work has been mainly in 
the directimi of extending our knowledge of the flora of the 
oceanic aiwas at a distance from laod-masses ; and in some 
esecs additional information has been recorded on the floras 
of the more rempte islands. The results of the expedition 
. , ' is ■ ' , ■ 
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from a naval point of vie>v are nnmerous and important, and 
more especially with regard to the delineation of the contour* 
curves of the great ocean-basins, and the series of memoirs on 
the oceanic circulation. The brilliant success of the “ Chal- 
lenger” expedition and its report gives us good ground for 
hoping that one of Her Majesty’s ships might be employed 
in filling up some of the gaps wmch naturally, occurred in the 
explorations, and that, aTOve all, some assistance should be 
mven to follow out the important lines of inquiry opened up 
by the results of the soundings taken in the southern seas 
in the neighbourhood of the Antarctic. As I have said on 
another occasion, important magnetic and meteorological 
{nroblems demand investigation in the Antarctic, and 1 f<» 
one would desire* to see British sailors set out from this 
British colony to once more force the icy gates of the South 
and beard the ice-king in bis solitary realms. 


Abt. XIX. — A Comparison of the Magnetic Sereening pro- 
dtt^ by Different Metals- 

By J. A. Ebsrinb, M.A. 

[AmuI before the PhOoeophieal IrMiiuU of Canterbury, 6th November, 

Jm.] 

When a conductor is placed in a varying magnetic field the 
currents induced in it tend to keep the field constant. If the 
field varies slowly the effect is slight ; but in fields produced by 
rapidly-alternating currents the " screening ” is very marked. 

In these expenments the fields were produced by leyden- 
jar discharges. Magnetized steel neeoles were usM as 
« detectors (Butheriord, Trans. N.Z. Inst., 1894, p. 488). 
Magnetized stMl needles are much more suitable for t^ pur- 
pose than unmagnetized, for a field too weak to magnetise a 
needle to any appreciable extent is capable of producing con* 
siderable demognetizatioD. 

The discharge passed through a coil of several turns, 
inside which a magnetized steel needle wee jdaced. and in 
whiche^^ direction the needle lay it was partially demag- 
netized : but the demagnetization was greater when toe 
needle was pla^ in that direction in which the field, due 
to the first semi-oscillation of the discharge, demagnetized it. . 
Hereafter this direction will be referred to m direction a"; 
the dfreotion in .which the field due to first senn-oscittation 
tended to magnetize the-needle ha “direction b." 
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If a metaUic screen was placed inside the coil, so as to 
surround the needle, the demagnetization product by the 
discharge was less. 

The screening depends on the thickness and on the con- 
ductivity of the screen, and on the frequency of the disoharge. 

The condenser, which consisted of ordinary 40oz. leyden- 
jars, was charged by a Voss induence machine, and connected 
in series with several coils wound on glass tube of 21mm. 
diameter. In the circuit was a spark-gap, of length 3-7mm., 
and the diameter of the knobs was 2'8om. ; hence the mtential 
at discharge was about 48*6 electrostatic units, or 18,000 volts. 
(J. J. Thomson, “ Recent Researches.” p. 77.) It was found 
that the effect of the discharge varied less with this length of 
spark than with a shorter spark. 

The needles used were of glass-hard manoforte-steel wire. 
They were magnetized to saturation by placing them in a coil 
{of 191 turns, and of length 9‘9om.) through which passed a 
eurrent of from siz to ten amperes, produced by a Grove’s 
battery or by an accumulator. The needles, for convenience 
in handling, were sealed in fine glass tubes. 

The n^le, after being magnetized, was placed at a dis- 
tance of 102‘6cm. from the ne^le of a magnetometer. The 
maepnetometer readings were taken by the ordinary lamp-and- 
sosM method. The needle was then placed in one of the coils 
in the leyden-jar circuit and a disenarge was passed. The 
needle was again tested by the magnetometer and the new 
reading noted. Great care had to m taken in replacing the 
needle, and in order to avoid error the magnetometer was kept 
in a fixed position throughout the experiments, while the 
needle was placed in a groove cut in a bar attached to a 
stand, which was itself screwed down to the table on which 
the instrument stood. 

The screens were metal cylinders, which could be placed 
inside the coils, l^ey were formed by winding thin sheets of 
metals on (^ass tubes. 

Gnat care had to be taken to make the contact at the 
junction good ; if there is merely touching contact the screen- 
ing is much rodoeed. 

The screening produced by differoit metals was com- 
pared as figllows: ^bes were wound with different num- 
bers of layers of. tinfoil. Onre reductions in the deflection 
prcfiSueed on the magnetized needle when surrounded by these 
and planed in ^ certsan coil (of 2*04 turns per centimetre) 
wetn observed. Similsr expenmente were made with cylin- 
ders of ottier mbtsle, end the numbers of layers of tinfoil pto- 
the.same offset were oaleulaled Iw intcrpolalson. 

' TKs dhpoeter of the tubes on wnioh the metals wim 
wso.H'dmfli., si^ the kng^ metal 16em. The 
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tinfoil was pasted on to the tubes. In the case of the other 
metals used — lead, zinc, silver, and copper — the junction wae 
made by soldering. The only other metal that could be 
obtained in thin sheets was aluminium, and the difficulty in 
making a junction precluded its use. Unfortunately, only one 
tUokness of each of the metals could be obtained, and that 
was BO great that only one layer could be used 

The thickness of the metals somewhat restricted the scope 
of these experiments, and rendered the method less sensitive 
than it would otherwise have been ; while, in order to get 
sufficient reduction of deflection with the needle placed in 
direction b, it was necessary to use as a condenser four leydon- 
jars arranged in parallel. The thicknesses of the metals used 
were — 

Copper ... ... ... 0*0134 millimetres. 

Silver ... ... ... 0*0108 

Zinc 0*0430 

Lead ... 0*0957 

Tinfoil ... ... ... 0*0116 

In the first set of experiments the condenser consisted of 
two leyden-jars arranged in parallel. The length of the 
needle used was 60'4mm., and it was placed in direction a; 
for with the needle placed in direction b the copper, zinc, and 
silver were thick enough to screen off all effect, while in the 
case of the lead the screening was at least 95 per cent. The 
observations made are here tabulated : — 


NuniY>or of Layers 
of Tinfoil. 

Original 

Deflection. 

Heduced 

DeSeotiou. 

lied notion. 

0 

201 

102 


0 

201 

mi 

711 

6 

201 

134 

67 

8 

201 

141 

60 

9 

201 

144 

67 

10 

201 . 

147 

64 

1 

Metal. 

1 

1 OriKinal 

DeSeotion. 

1 

j Heduoed 

1 Defleotion. 

1 

Heduction. 

Silver 

201 

! 

141 

60 

Copper 

201 

1444 

664 

Zina .. .. 1 

1 201 

1484 

674 

Lead .. .. 1 

i 

1 201 

i 

188 

68 


The results obtained from these observations were that the 
silver produced the same screening as 8 layers ot tinfoil ; 
that the copper was equivalent to 9*2 layei^s, the zinc to 8:8 
la^'ers^ and tne lead to 5*8 layers. 
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k second set of experiments was made with four leyden- 
jars, arranged in parallel, placed in the circuit, and the needle 
pla(^ in direction b. The length of the needle used in this 
set of experiments was 74*5mm. The observations are here 
tabulated : — 


Numbor of Layen 
of Tinfoil. 

Orifrinal 

DoflooUon. 

Reduced 

Deflection. 

Beduotlon. 


6 

m 

155) 

225) 

96i 

28| 


6 

252 

231 

21 


7 

252 

235 

17 


8 

252 

239 

13 


0 

252 

243 

9 


10 

252 

24C) 

5i 


11 

252 

250 

! 2 



252 

252 

0 

1 


Metal. 

OriRinal 

Deflection. 

BtKluoed 

Deflootioii. 

Reduction. 

[ 

Silver 


252 

241 

i 

Copper 


252 

244 

8 

Zino 


252 

248 

9 

Lead 


252 

23U ! 

204 


The results of this set of exi^riments were that the silver 
was ^uivalent to 8*5 layers of tinfoil, the copper to 9*8 layers, 
the xine to 9 layers, and the lead to 6*1 layers. 

These experiments show that the thicknesses of different 
metals required to produce the same screening are proportional 
to the spe^c resistances of the metals. 

In the next table the equivalent thicknesses obtained by 
experiment are compared with those calculated by taking the 
thickness proportional to the specific resistance : — 


BttulviUeiit Numbor of Layeiti of Tinfoil. 


Metsf. 


Silver 

Goppw 

Jjmd 


Deduoad from 
FintSetof 
Bxparimatita. 

i 

Deduced from 
Second Bet. 

Deduced by 
takins Thiekuece 
XHroportional to 
Bp. R. 

SO 

8*5 

8-2 

9*2 

9*8 

9*5 

S*S 

9*0 

8*7 

5*8 

6*1 

5*6 


PrcdeMor J. S. Thomson, in a paper on " The Besistanoe 
4 b{ BlMlrt^toe to the Paseaj^ of very Biq^dly-attematiiig 
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Currents’* (Proceedings, Boyal Society, 17th January, 1889, 
vol. zlv.), investigates mathematically the screening produced 
by a conducting-plate, and shows that it is proportional to the 
thickness, and that if plates of different metms produce the 
same screening their thicknesses will be proportional to thwr 
specific resistances. 

The screening mentioned by Professor Thomson is mea- 
sured by the decrease of electro-motive force, while in these 
experiments the screening is measured by the decrease of 
magnetic force ; and it is possible to have very considerable 
screening of electro-motive force and at the same time very 
little screening of magnetic force, for the magnetic field may 
be large though its rate of change is small. Profesiwr Thom- 
son (see paper mentioned above) found that a thickness of 
xvW ^ centimetre of Dutch metal screened off all electro- 
inotWe force, and the thinnest films of metal he could obtain 
screened off all effect. 


Abt. XX . — Magnetic Vieeosity. 

By E. Butbbbfobd, M.A., B.Sc., 1861 Exhibition Science 

Scholar. 

[Bsod hefert the PhUouphieal InitUute of Oanterbury, 4th September, 

I«W.j 

'Dais research was undertaken to see if steel or soft iron 
exhibited any appreciable magnetic viscosity when under the 
influence of very rapidly changing fields. Ewing had shown 
that there was a slow creepin^-up of the magnetisation for 
some seconds after the magnetizing force had been applied; 
but considerable difference of c^inion has been expressed as to 
whether the area ot the hysteresis curve would be less for a 
slow cycle than for a very rapid cycle of less than of a 
second. 

I had already designed the apparatus and the method, of 
reducing the experiments before a copy of the Prooeedinge ot 
the Boyal Society, 20tii April, 1898, reached New Zealaii£ Z 
there found an account of experiments by Messrs. Hopkinson, 
Wilson, and Lydall, which in a great measure an tici pated 
what I had intended doing. Later, when 1 received a 
of Gray’s Absolute Measurements, 1 found am account of 
recent researdbes on the same sulqeot (yol. ii., 75^768). 

Messrs. EvenAied and Vigneroles md shown that there 
was very little difference between the energy loot in naageetie 
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bysteresis at periods ' from seconds to of a second. 
Hopkinson had obtained quite a marked din^noe between a 
slow and a rapid cycle, a^ had conclusively shown that the 
difference observed was not due to any time effect on the 
ballistic needle (Proc. Boy. Soc., 20th April, 1893). As the 
subject of the dissipation of energy dne to majgnetic hysteresis 
with varying periods is one of considerable interest, I deter- 
mined to continue my experiments on the subject, especially 
as I was enabled to deal with intervals of time much shorter 
than those in Hopkinson’s experiments. 

In order to carry out these experiments a special form of 
apparatus for measuring short intervals of time was designed. 
It was necessary for the research to be able to measure the 
times of rise of cursents in circuits whose self-induction was 
chiefly due to the amount of iron in the circuit. The “ time- 
apparatus *’ was found to work very satisfactorily, and by its 
means time-intervals of less than xcifmc ^ ^ second could be 
with certainty determined. 

Dbschiption of the Tiub-xppabatus. 

A B, C D were two solid copper levers, pivoted at A and 
D respectively. The lever A B was kept pressed against a 
copper rod r by means of the spring H. The lever G D 
was kept pressed agaixwt the point £ of a screw S by means 

fig 


of the spring E. A vertical nidiel wire W G, of length 6ft., 
passed between the extremities B, G of the levers, and was 
lightly stratehed. A falling weight LM slid freely on this 
vortical win. The shape of this weight is shown on the 
ri(^|-hand side of Tig. 1. A hole passed longitudinally 
through the fallii^( we^ht, and, in order to prevent undue 
friction, the hole in the oenUre of the mass of metal was larger 
than at the ends, so that the win oould only touch the metal 
at the extnmittes L M. 

In Older to hold up the faUing weight at any heiji^t on the 
vertical win an electio-inagnet was made to sltde on the 
win, and was held in position at any point by a mnw. On 
tuzn^ offthe edrnnt the weit^t fell instantly without com- 
. mnaloah(% any movement to the win. 

. ends of the levies B, C wan exactly hi the 

kaati horiimlidl ptes the falling wsf^t knocked the leven 
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from E and F simultaneouHly. If by means of the screw 8 
the lever C D was cleprcKscd below A B, the falling weight 
reached the lever A B first, and after a certain definite interval 
the lever C D. 

The interval of time was calculated as follows : — 


2 

CM e 

A • 

r, 1 


M- — 1 


c* 


Let A B, C D be the two levers when horizontal. Let 
the screw be given n turns, so that the lever C 1) is tVien in 
the position C' D. Let B and B' be the ends of the screw in 
the two positions. Let 0 be the angle C D C/. Let h = height 
of weight above the first lever. The velocity with which the 
weight reaches the lever A B is given by assuming the 

body falls freely under the influence of gravity. As the dis- 
tance Ijetween the levers was never greater than ^in., and h 
was generally 3ft., we may assume the velocity to be sensibly 
constant over the. interval. 

Let d = distance between threads of screw : 

Then B E' =: nd. 

Let G D sc / ; E D ; let C' M be vertical distance be- 
tween the two lovers : 


C' M =: C' D sin. 0 




Now, nd in these experiments was never more than ^inr, 
and /, — 4-81itt. The value of the correction due to C moving 
over the arc of a circle may therefore be neglected. 

The time t^en to move over the vertical distance C' 
assuming velocity constant, is given by 

— 

“ y'igh 


In the actual experiments 


d as Ain. ; 

1 39 6'125in. ; 
k » 4*81in. ; 
h as 3ft. ; 


t^nx 0'000192 neatly. 

the time to cross over an interval corresponding to one 
turn of the screw is 0*000192 seconds. The screw^heod woe 
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divided up into twenty divisions, and the apparatus was auite 
delicate enough to show a difference for every division of the 
screw-head when determining the times of rise of currents of 
very short duration. 

The apparatus could therefore readily measure intervals of 
time up to second. 

Now, this gives the time-intervals as derived from theory. 
In practice the time-intervals corresponding to one turn must 
be slightly greater, due to the retardation of the falling weight. 
The causes of the retardation ore — (1) friction of the wire 
against falling weight ; ^2) the work done in knocking away 
the first lever ; (3) friction of air, &c. As the wire was well 
oiled and placed exactly vertical, cause (1) is very small ; as 
the weight was very heavy compared with the lever A B, the 
correction for (2) cannot be very great ; and (3) is quite insig- 
nificant. 

Later, experimental verification will be given that the cal- 
culated values are very nearly the same as the true values. 

For the success of the experiments it was not necessary 
that the absolute vaXnen of the time-intervals should be known, 
but only that successive turns of the screw should correspond 
to equal intervals of time, and this, from the nature of the 
instrument, is very nearly true. 

In order to determine the hysteresis curve for soft iron 
and steel when the current varied very rapidly, the time of 
rise of the magnetizing current for soft iron and steel rings 
was obtained by use of the time-apparatus. 

Ahrakgkment of Expkhimknt. 

A battery of five drove cells was connected to the binding 
screws A and B of the time-apparatus. A wire led from B 



through a oon-inductive resistance r, thence round the iron 
ring which i« to be experimented on, and back through a 
reeistauce-hox B to the oinding^screw A. 
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From one iemiinal L of the non-inductive resistance r a 
wire was taken to the back of the screw 8. From the other 
terminal M a wire was led through a resistance-box B, and 
thence to one terminal of a microfarad condenser, the other 
terminal of which was connected to the binding-screw D in the 
lever of the time-apparatus. 

A ballistic galvanometer was connected to 8 and 1). 

Since the levers A B, G D were of solid copper they acted 
as vei^ low resistance shunts to the circuit B M L and the 
ballistic galvanometer respectively. When the battery cur- 
rent is turned on only a very minute amount of the current 
passes round the circuit L Si B, since its resistance is many 
thousand times greater than that of the lever A B. 

We may therefore assume, for all practical purposes, that 
when the shunt A B is in position there is ik> current round 
the circuit L M B. 

(1.) Suppose the two levers to be exactly level, so that the 
falling weight knocks them from their contacts simultaneously : 
When the shunt A B is removed the current commences to 
rise in the circuit A M B, the equation of rise being given by 

CR*E-^ 

where C = current ai auy inetaut ; 

£ total resistance in the circuit ; 

E total E.M.F. of battery ; 

N t= total induction through the iron ring. 

In all experiments the inductance of the connecting wires 
was very small, and can be neglected. The EMF at the 
terminals of the non-inductive resistance r is given at any 
instant by e = Or 

Since the shunt E D is knocked from its contact E at the 
same instant as A B, the whole quantity of electricity requir^ 
to charge up the condenser to the steady difference of poten- 
tial between the terminals LM of the non-induotive reeist- 
anoe r flows through the ballistic galvanometer. 

The throw of the galvanometer needle is therefore pro> 

E >rtional to the maximum E.M.F. between the terminaU 
,M. 

(2.) Now, suppose the lever GI) is depressed by giving 
one turn to the screw ; 

On releasing the weisht, the lever AB is knocked from B 
a certain definite interval before the lever C D is reached. 

Boring the interval the onrrent hae been rieing steady iii 
the dreoit B M B. 

The condmeer is cbat|^ throngh the shunt BX>, tfa« 
E.M.F. s between its coatings at any iustaut b^mg nopor* 
tiomd to the current in B M B. 
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(The wires connecting the non-inductive resistance r to the 
condenser were short, so that we may assume, without any 
sensible error, that the difierenoe of potential between the 
coati^ of the condenser at any instant is e^ual to the 
E.M.R between the termirnds L and M of the resistance r.) 

When the lever CD is reached, the remainder of the 
quantity of electricity required to charge up the condenser to 
tne steady difference of j^tential passes through the galvano- 
meter. 

The throw of the galvanometer is therefore proportional 
to the value of ^ at that instant. 

By gradually increasing the distance between the levers by 
turning the screw we get a series of values corresponding to 

^ for different values of time. 

When the current has fully risen ^ = c, so that we then 
get no throw in the galvanometer, as the whole quantity flows 
through the shunt. Since the value of ^ is known at any 

instant, the induction N through the iron for that instant may 
be calculated, and, since the corresponding current is known, 
we have all the data required to plot out the hysteresis curve 
for a very rapid cycle. 

ExranucBHTAi, Ybbivicatiom. 

In order to see to what degree of accuracy the time- 
apparatus could be depended on, the time of rise of the cur- 
rent in a edl of known ulf-induetanee was compared with the 
theoretical time of rise as determined from the equation 



The eo^dcient of self-induction L was very accurately de- 
tennined. The mean value ot L was found to be 2-31fi x lO’om. 
The period of the ballistic galvanometer needle in tiiis and all 
Buooeeding experiments was 7 seconds. The senritiveness of 
rite ritunt-levers of the thne^apparatus was tested, and they 
wen found to work perfectly, no correction having to be 
made. 

The ceaiatance.of the whole circuit was 16*66 ohms, and a 
battary iri two DanieUs’s oells was used in this case. 

. The fidlofritiig an the nsults of a series of observations of 
tha dafleetkm cl the galvanometer, and the number of turns 
of tfae smew at udriidi the defleotiops wen observed. Earit 
otpOniiriOQ i> k m ea p of two experiments at least, and rim 
oortaa m mit>y oa s at wme dstepamed several rimea;— 
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Turns oi 

Throw o( 

Bomv. 

OsJvanometer. 

0 

... 991 

1 

82 

2 

... 74 

3 

66 

4 

... 581 

6 

. . 461 

8 

841 

10 

... 25 

13 

... 191 

17 

121 

20 

... 91 


The current has here only risen to nine-tenths of its maxi- 
mum value. It was not convenient to have the levers separated 
by more than twenty turns, so that the whole curve is not com- 
pletely determined. It has been shown that the throw of the 

galvanometer at any instant is proportional to ^ : i.c., to 

L “ in the case of a coil of constant inductance L. 
dt 

A curve can therefore be constructed whose alwcisssa repre- 
sent time and ordinates current. The theoretical curve of 

rise, calculated from the equation CR = E — L^, is plotted 
alongside the experimental curve. 



The close agreement between the two curves shows that 
the time-apparatus may be relied on to give very soeurate 
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results. It also shows that the tinie-intervals theoretically 
calculated are the true intervals, and that successive turns 
of the screw correspond very accurately to equal inter^^als 
of time. 

Tablu fob Curves 1. 

(Dotted curve in tlie tlieoretioal curve, and the other the experimental 

curve.) 


Turnii of Scrow. | 

) 

OtMorvecl ValueH. 

1 Thooretical Valued. 

i 

2 

8*ft 

i c-i 

4 

12*8 

11*45 

G 

17*8 

16*15 

8 

20'7 

20*8 

12 

26:8 

271 

IG 

829 

838 

20 

37G 

.86*4 

20 

408 

40*8 

84 ; 

441 

44*5 

40 

46-5 

46*8 


In the experiments on magnetic viscosity rings of soft iron 
and steel were taken, and the times of rise of the magnetizing 
current determined as explained previously. 

Particulars of So/t*iron Bing, 

Composed of iron wire 0*008in. in diameter, wound into a 
ring and thoroughly insulated from eddy currents by shellac 
varnish. 

Mean diameter of ring, 8cm. 

Sectional area of ring, 0*079 sq. cm. 

Wound with three sets of coils of 511 turns altogether. 

The magnetizing force corresponding to one anij^re of cur- 
rent round the ring was 25*5 C.ti.B. units. 

Partiaulars of Steel Bing, 

Composed of fine steel wire 0*01in. in diameter, insulated 
with shellac varnish. 

Mean diameter, 8*Scm. 

Sectional area of ring, 0*14 sq. cm. 

Wound mth two setii of coils ; total, 366 turns. 

The static hysteresis curve for the soft iron and steel was 
very accurately determined. A special hiethod was used, 
which allowed i^h individual point in the curve to be deter- 
mined several times in succession. 

From experiments with the cime^app^atus it will be seen 
that the current rose to a maximum in the ring in about 
of a second ; so that the secondary current must have 
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all passed through the ballistic galvanometer long before there 
cotud have been any appreciable movement of the needle. 

The hysteresis curve for the very rapid cycle was det«- 
mined for the same maximum values of induction as the static 
curves, and under exactly the same conditions. 



Curve 2 (A A) represents the relation between the values of 
^ and t (time) for the soft-iron ring. 

Snce may be called the back E.M.F. in the circuit at 

any instant, when t^o, ^ =: E, the total E.M.F. of the 
battery. The value of the current flowing in the Mrcuit at any 
instant is therefore known when ^ is known. It will be 

observed that the value of changes rapi 41 y at the beginning, 
and then very slowly when the steep part of the hysteresis 
curve is reached. The value of ^ changes again very ra|ddly 

at the point where the hysteresis curve bends over, and gradu- 
ally fmls to sero as the iron reaches its saturation-vanM for 
the maximum magnetizing force. 

Curve 2 (BB) IS deduced from the curve A A. If we take 
any point in the curve A, the magnetiziBg force is known, and 
the value ci the total induction tmongb the iron cotrespon^g 


'.in figuwi of osiTos «m>a«ousiy pdntsA ^ ^ ^ 



191 


Bdtbbbfqbd . — On Magnetic VUeotity. 


to that mametinng force is proportional to the area of the 
oorve included between the axes, the curve A A, and the 
abscissa drawn through the point. 



The values of B and H for any point may thus be deter- 
mined. 

The ordinates of the curve B B are drawn proportional to 
the induction, and the abseisse to the magnetizing force. 



: ISnna Ute onrve S curve S is jetted* showing the 
|miwee& B atm H for the rapid oyole. 1%e static 
wHetfo carve it dnwto aloi^de for comparison. 
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Curve 3 »hows the corresponding relations for the steel- 
wire ring as curve 2 for the soft iron. Curve 6 shows the 
hysteresis curves for the slow and rapid cycles for soft steel. 
Curves 4 and 7 show the relations for a soft-iron ring when 
the maximum magnetizing forces is rmich lower than for the 
first two sets of curves. I'he value of H in this case was just 
sufficient to carry the magnetism of the iron up the steep part 
of the hysteresis curve. 



static Ballistic Curve. 

Rapid-oyolc Curve. 

Memetising 

roree 

H. 

Total Induction 
= B. 

Magneliiabig i 
Force 1 

Total Inductl 
«B. 

0 

- 12936 

1 

0 1 

- 12086 

2*35 

- 9B84 

2*5 1 

- 10709 

2-76 

- 8816 

8-40 

~ 8060 

8*76 

- 264 

3*85 

- 4980 

4*8 

6808 

! 4*48 

- 116 

6*21 

+ 10089 

6*89 

+ 4467 

8X 

+ 19016 

0*74 

8018 

10*68 

+ 18164 

9*05 

4*11806 

16*62 

+ 16469 

2021 

+ 16117 

2106 

+ 16840 

80*61 

4*16080 

29*14 

+ 16804 

86 88 

4- 16682 

44*4 

+ 17168 

42*64 

4-17108 



1 48*7 

4* 17182 



1 44*4 

4-17162 
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Several more carves for soft iron and steel, with different 
maximum magnetizing foroes and different periods, were also 
obtained, bat, as they showed the same effect as the curves 5, 
6, 7, they are not given here. 



SteUe BsiUtUa Cnrva. 


Uftpld-eyeU Curve. 


Fom 

Total Induction 

• 

Poroe 

Total ludnoti 

0 

- It076 

0 

- 11076 


- 10137 

954 

- 10826 

1068 

- «688 

16-91 

- 8886 

10*46 

6940 

801 

~ 7474 

14*94 

- 7881 

88*82 

- M76 

1«16. 

- 6690 

84*84 

- 976 


- 8617 

85*4 

+ 8174 

wm 

0608 

87*58 i 

4- 0874 

u-m 

10548 

88*5 

4- 8874 

m-oa 

41J008 

80*78 

+ 10284 

s? 

^ 18967 

54*1 

+ 18874 

18019 

647 

4- 18784 

M-8 

4*18968 

75 

4- 18174 


68*5 

4- 18684 



885 

' 4* 18774 
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The general results of these experiments conclusively show 
that soft iron and steel exhibit quite appreciable magnetic 
viscosity in rapidly-clianging fields. The effect is far more 
marked in the case of steel than in soft iron. 


The greatest departure of the slow- 
cycle from the rapid-cycle curve is shown 
at the ** knee*' of the magnetizing curve. 

When finely-divided iron or steel is 
subjected to rapidly-alternating currents 
the loss of energy due to magnetic hys- 
teresis is greater than for slow cycles. 
In the case of steel the loss of energy 
would be quite 10 per cent, more than 
for slow cycles, and in soft iron not so 
much. 

In later experiments it was shown 
that the effect observed was in no way 
due to any screening of the interior mass 
of metal from induction. The iron wire 
of which the ring was composed was of 
too small diameter to exhibit any appre- 
ciable screening effect, due to induced 
currents, for the period investigated. 



Tabi^b fob CuavB 7. 


static BaiiiKtio Curve. liapld-cyolc Curve. 


Eatfuetieing 

Force 

Total Induetioo 

Maguetiziiig 

Force 

Total Induction 

« H. 

« B. 

« H. 

B. 

0 

- 11952 

0 

- 11952 

21 

- 9992 

2*61 

- 9645 

8*21 

- 5680 

8*71 

- 8546 

3*68 

- 692 

4*01 

- 4602 

485 

+ 5492 

4*33 

- 1204 

5*29 

+ 7844 

4*65 

^ . 1794 

6*7 

+ 10045 

5*2 

-f 4805 

9*25 

+ 12546 

6*7 

•f 7810 

14*44 

•f 14704 

8*08 

+ 10186 



10*81 

+ 12050 



14*44 

+ 14704 


In my paper publiehed last year (Trane. N.Z, Inet., txvii., 
art. lix.) it was shown that iron could be magneUxed and 
dem^etized when the magnetism was reversed more 
lOO.O^iOOO ttoee p^ second. Soft iron and steel exhibit the 
effect oi mametic viscosity quite strongly for a frequency of 
1 ,000 ; but whether the^ose of energy due to hystefens inoreasea 


Buthbbfobd. — On Magnetk Viscosity. 195 

^ith the period ie not yet known. The molecule of iron can 
ewing completely round in less than a hundred-millionth part 
of a second ; but it is quite probable that the magnetizing 
force required to produce any given induction is considerably 
greater tor a frequency of 100,000,000 than for a frequency of 
1,000. For very rapid frequencies the screening effects are 
so great that only a very thin skin of the iron is magnetized, 
and the effect of successive oscillations makes the interpreta^ 
tion of the results very difficult. 


Vauiouh Usbh of the Time-appabatus. 

Not only was the time-apparatus a very simple moans of 
determining the times of rise of currents in circuits when a 
steady E.M.F. was applie<l, but with different connections the 
duration of secondary induced currents at make and break of 
the primary could be ozamined under any conditions required. 
Very interesting information in regaid to the screening effects 
of solid iron in rapidly-changing fields was deduced, and the 
subject of the gr^ual decay of magnetic force in magnetic 
and non-inagnetic conductors, when the magnetizing force was 
removed, was experimentally verified. The behaviour of the 
magnetic metals when subjected to rapidly-changing fields is of 
great practical importance, and the need of very fine lami- 
nation of the iron for high rates of alternation is clearly shown 
in all the experiments. 

The principle of the time-apparatus can also bo used to 
determine the velocity of projectilos at various points of their 
path. If two conductors, acting as shunts to the battery and 

S lvanometer circuits res|)eotively, be placed in the path of 
e projectile at a convoment distance apart, the time taken 
to traverse the distance between the two could be readily 
determined by observation of the amount of rise of the current 
during the interval. , In a circuit of known inductance and 
resistance, the observed deflection of the galvanometer would 
it It 

be proportiooal to ^ ^ ; and, since ^ is a constant for the 

circuit, t could readily be deterhiined, and thus the velooity 
known. This method is purely eleotrical, and is eapablo of 
^eat accuracy, dstennination of the constants of the 
oirouit is a simple matter, and there are no sonroes of ‘error 
iotrodooed. 

TxM 9 W Btsi OF CCRItBNTS IN VaUIOUB OlBOUlZS. 

Zn the expeiimeuts on magnetic viscosity the times of rise 
of oorveuts in wedits containiim iron vrere determined. It 
was . ctbserved that the uattire of the curve of rise varied greatly 
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with th« maximtun current, and also depended on whether 
^e iron in the oircnit was solid or finely divided. 

To illustrate the difference between the curves of rise for 
different maximum currents curve 8 is appended. 



In curve 8 (A) the maximum magnetizing force is' 132*6 
C.G.8. units. After the steep part of the magnetizing curve 
is passed the current rises extremely rapidly, as is evident 
from the almost vertical line. Time of rise s O-OOlTSsec. 

Curve 8 (B): Maximum magnetizing force, 88*7 units. 
None of the changes are so sudden as in the first curve. Time 
of rise » 0'00192sec. 

Curve 8 (C) : Magnetizing force, 16 units, which is just 
sufficient to ascend the steep part of the hystm^sis curve. 
The current rises very gradually, and there are no sudden 
changes in the curve. 

The times taken by the currents to rise in the three 
cases are nearly equal, notwithstanding the fact ttiat tlm 
resistanee in one case is nearly nine times that of the 
others. 

In the above curves the iron was finely laminated, but when 
the iron is solid the current rises very rapidly for the first few 
ten>tfaonsandths of a second, and then increases verv slowly to 
its final value. This is due to the fact that only the surface- 
layers of the iron are magnetized at firrt, and the induction 
penetrates but slowly into the mass of the metal, due to the 
Mreenittg effect of induced enmnts. 

With large solid electro -magaeta the current takes in 
many cssm over a seo<md to rise to its maximum, and jtftMf 
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the first jnhsf, of a second the curve of rise is nearly a 
straight line. 

Tne curve of rise in the case of short cylindrical iron rods 
like the cores of induction-coils resembles very closely curve 
1, for the inductance is sensibly constant. 

If a closed secondary is wound over the primary the cur- 
rent rises much more rapidly than when the secondary is 
open, as we should expect from theory. 

DdBATIOM of ImDVOBD CuKItBiiTS AT MaKB AMD BbBAK. 

The time-apparatus could not only be used for determina- 
tion of times of rise of currents in various circuits, but also for 
determining the duration of the current in the secondary at 
make and break. 



llie method is a very simple one, and the duration 
of the secondary current may ne determined under what- 
ever conditions we please, since the resistance and in- 
dudiance of the galvanometer does .not affect the duration 
of the current in the circuit which is being experimented 
on. 

One tenninal of the battery is connected to F, and when 
l^e levw A B is in positkm the current passes along the lever 
B A, through theprinuuv P, md tiirough a resistance-box back 
to the other electrode of the battery. 

The aeoondary cirenit is eonuected through a resistanoe- 
box B and the shunt-lever C t>. The balUstic galvanometer is 
a shunt dt the lever B D. 

ITbe resistanoe in the secondary Q B O B may be adjusted 
to any required value. 

WMa the Jaihng weight is released, on reaching ^e lever 
A B It hredke the pidhnMy, The induced current at break 
OMhinenees to ehnadate in the eecmidary round Uie circuit 

. ||0 emHceOieble part of the ourrent flows thrm^ the 
fSlInfihoiiDMm^ the reitetanoe cff the lever G D ie extiwmely 
Icrtr,; 
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When the weight reaches the lever CD it breaks the 
secondary circuit Q E D B, and the remaijuler of the Quantity 
of electricity induced at break flows through the ballistic 
galvanometer. 

By varying the turns of the screw — i.e., the interval to- 
tween the break of the primary and secondary — the quantity 
of electricity which has passed through the secondary during 
the different intervals is easily detennined. 

It must be noted that the galvanometer does not influence 
the curve so obtained, as the deflection of the galvanometer is 
proportional to the quantity of electricity which has passed 
before the galvanometer is placed in the circuit. 

The duration of the induced current in the secondary is 
dependent on the self-induction and resistance : the greater 
the resistance the shorter the duration, and the greater the 
inductance the more prolonged the duration. 

Let L and N be the self-inductance of the primary and 
secondary circuits respectively, and M the coeflicient of mutual 
induction ; let B and S bo resistances of primary and secondary ; 
let X and y be the currents in primary and secondary : If 
E be the E M F of the battery, the equation of rise in the 
primary is given by 

Lg + Mg + R.= E; 

and the equation of rise in the secondary 

From these two equations x and y may bo found when 
L, M, and N are constants. When iron, solid or finely divided, 
is in the circuit, the values of L, M, and N are variable, and 
the values of x and y cannot be determined. 

The duration of the current in the secondary was deter- 
mined undet varying conditions of lamination of the iron, and 
a few of the more important results are given. 

The duration of the induced current at break, when 
there was no iron in the circuit, was first examined. Two 
solenoids were wound over one another, and the secondary 
was of snfiScient number of turns to give a convenient de- 
flection in the ballistic galvanometer when the enrrent was 
Inroken. 

Curve 9 (A) shows the wantity of electricity that has 
passed in the secondary for di&rent intervals of time. 

Curve 9 (B) is the eurrent-corve, and is deduced from 
9 (A) ; for the ourrrat flowing in the cirenit at any instant 

is given ky C where Q is the quantity of eleotrioity 

that osenlates in the secondary. 
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It will be observed that the current rises rapidly to a 
maximuTj), and then slowly decreast^s in value through a long 
interval of time. 

When more than two-thirds of the quantity of electricity 
had already passed through the secondary, the slightest varia- 
tion of the screw often caused large alterations in the deflec- 
tion. 

This irregularity in the deflections was evidently duo to the 
fact that the current in the secondary was oscillating very 
rapidly. 

It was not thought necesscury to investigate the oscillations 
farther, as the subject has b^n treated experimentally by 
Helmholtz, Schiller, and others. 
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Curve 10 shows what a marked difference there is in the 
current-curve in the secondary when iron is in the circuit* 

A secondary was wound over the laminated core of a small 
induction-coil, and the duration of the secondary current 
determined. The current-curve exhibits two maxima, and is 
more irregular than curve 9 (B). This was first thought 
to be due to some exilerimontal error, but further investiga- 
tions showed that the same peculiarity was exhibited by all 
the curves obtained. Curves were also obtained when finely- 
laminated iron and steel rings were used. The duratioti of 
the secondary could be varied by altering the resistance* 
When a large resistance was placed in the secondary the 
duration was very short. In the cases above considered the 
induced currents lasted about of a second. 

When solid iron is in the current the duration of the 
secondary is greatly prolonged, and is independent in a great 
measure of the resistance of the secondary. 

A solid iron ring was taken and wound with appropriate 
magnetizing and ballistic coils. It was found that the 
secondary was of long duration. When 1,000 ohms were 
added to the current very little difference was observed. 

If the lines of force had passed suddenly out of the 
primary, as in the case of the laminated core, the duration of 
the secondary induced current would have been diminished 
by increasing the resistance in the secondary ; and yet in the 
case of the iron ring the effect w'as scarcely appreciable. 

Clearly, then, the lines of force must pass out of the 
primary very slowly to account for the observed effect. The 
magnetic force in the iron changes very slowly when the 
current is broken, on account of the induced currents in the 
mass of the nieti^ tending to prevent the decay of magnetic 
force through the iron. 

Decay of Maonbtic Fokce in Ibon and Copper Cylindebs. 

The very slow rate of decay of the magnetic force in an 
iron cylinder, which was observed in the experiments on the 
induce current at break, led to a series of more detailed 
ex^riments on the rate of decay of magnetic force when a 
uniform field was suddenly removed. 

The Bul^ect is treat^ inathematically, p. 8S3-858, in 
Thomson's ** Beoent Betearohcs," but 1 am not aware that 
the subject has been exmrimeittaJlv verified. 

Suppose a metal cylinder be placed in a solenoid, and a 
steady curirent be sent round the solenoid. If the cnrrani i$ 
suddenly Inroken there are induced currents in the mass of 
the mew tending to tnaintain the briginal state of the mag* 
netic field, and instead of sinking abruptly the field decays 
very slowly. 
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In order to expori men tally test the rate of decay of induc- 
tion in such a cylinder, a solenoid lOcin. long was wound 
uniformly with wire, ten toms to the centimetre. A secondary 
coil was wound over the primary, sufficient to give a con- 
venient deflection in the galvanometer. On breaking the 
steady current flowing through the primary an induced cur- 
rent circulates through the secondary, and the duration of 
this secondary current depends on the i^istance and induct- 
ance in the secondary circuit. 

If sufficient non-inductive resistance be added in the 
secondary the duration of the induced current may be readily 
reduced to less than of a second. 

If the copper cylinder to now introduced into the solenoid 
the duration of the secondary is considerably prolonged, and 
its curve of rise and decay may be determined by the same 
method which has been used before. 

The arrangement for the experiment is exactly the same 
as in fig. 4. 

l,0w ohms non-inductive resistance was added in the 
secondary circuit, and the duration of the secondary was loss 
than of a second. The solid copper rod was now placed 
in the circuit, and at break the induced current w^as found to 
be considerably prolonged, due to the time taken for the 
magnetic force in the cylinder to decay. 

From the fact thal when there is no metal the whole 
current has passed in less than 1^77^ of a second, we see that 
the current circulates in the secondary almost instantane- 
ously after the lines of force pass out of the primary. When 
the copper cylinder is placed in the solenoid the quantity of 
electricity that flows in the secondary for any definite interval 
is proportional to the number of lines of force that have passed 
out of the primary in tliat interval. 

Let N ns total induction through secondary ; let a and b 
be the areas of primary coil and copper cylinder respectively: 

The induction through the copper 

The part of the induction N (l decays very suddenly ; 

but the induction through the copper decays padually- 

On pages 866, 867;, '^Beoent Researches, table is given 
for the theoretiosJ calculated values of the rate of decay for a 

series oS, values where 

Xm where r is radius of the cylinder. 

KoWf fca* eiqimrimenti assuming ^ tr 1^600, 

T 0*0069eeo* apfwoxlmately 
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Theoretical Table. 
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Copper Cylinder. 

Curve 11 shows the rate of decay of the total induction 
through a .copper cylinder 1-H75cin. in diameter. The close 
agreement between the theoretical and experimental carves is 
a confirmation of tlte mathematical theory, for the difference 
between the two is quite within the limits of experimental 
error. The induction falls rapidly at first, and then very 
slowly, so that a long interval elapses before the induction 
has fully fallen. 

In 0‘00074sec, the induction has fallen to half its origins! 
value. 

So/t-iroti Cylindere, 

Curve 12 shows the rate of decay of induction in sofWton 
flinders of diameter 0'676cin. and 0'673cm. respectively. 
!^e rate of decay is much slower than in the case of coj^r, 
on account of the high mrmeability of the iron, althou^ we 
diameter and conductivity are less for the iron than the 
copper. 
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* The greater the radius of the cylinder the longer the 
induction takes to decay, 
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In this case the induction falls extremely rapidly, and in 
about Tifim ^ second has fallen to half its original value. 
Ihe suWoence of the remainder is much more gradual. 
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Soft-iron and Steel Bings. 

Curve 18 shows the fidl of induction for soft>iron and steel 
tingB of sectional diameter 0'98oni. It will be observed that 
the rate of decay of the induction is much slower when the 
xnagaetle drenit is complete, as in the iron and steel rings, 
thaa in diort eylinders of metal. 

SomuBV or Bbsultb. 

1. IW flndjydaminated iron, the lines of force pass out 
into the seeond^ drenit very rapidly after the msgnetidng 
eurtetet is brdten. It was expMmentally shown that the 
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iron did not taJcO'inore than of a second for the 

rearrangement of the molecules into their final position ; so 
that there is no appreciable time-effect in the demagnetisation 
of finely-laminated iron. 

2. In solid iron cores the induction decays very slowly 
compared with non-mametic metals. 

8. In iron and steel the decay is very rapid at first, and 
then very gradual. 

4. The rote of decay of induction is more rapid in a short 
cylinder of iron than in a ring of the same dimensions, and is 
more rapid for steel than for soft iron of the same diameter. 

6 . The decay of induction in iron is purely due to the 
reaetuou-effect of Induced currents in the mass of the metal, 
and is in no way due to any true time-effect in mdecular re- 
arrangement. 
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Art. XXI . — Neio Zealamf Hpon^fca : Third Paper. 

By H. B. Kirk, M.A. 

[Bead before the Wellington PhUoeophieal Society ^ Sth December^ l$ 96 .i 
Plates 111. and IV. 

It ia proposed to dea4 in the present paper with the New Zea- 
land Beticalate Asoons, bo far as they are yet known to the 
writer. It is not necessary to review here the various schemes 
that have been proposed for the ciassification of these sponges. 

I simply state, therefore, that I follow the plan proposed by 
Bowerbank, and followed by Pol^jaeff and others, of regarding 
the ascons as constituting a single genus, and adopt Bendy's 
subdivision into simple, reticulate, and radiate, and, with the 
modifications that f am about to nmntion, his further sub- 
division of the Beticulata. In Dr. Bendy’s classification*^ the 
ingrowths of mesoderm, covered or not by collared cells, con- 
stitute an im{^rtant feature. In the New Zealand ascons, at 
all events, tma feature is too variable to be a reliable element 
in classification, and it is probable that the same variableness 
in this respect exists in toe ascons of other countries. The 
mesodermad ingrowths may not be found at all in one speci- 
men, and in another, undoubtedly of the same species, they 
may be found to be very weU marked indeed. 1 think I am 
right in saying that Dr. Bendy does not now attach to this 
feature the weight that he attached to it w*hen the Monograph 
waa begun. 

Abandoning this feature as an element in classification, Dr. , 
Dendy’s seheme^as applied to Uie New Zealand sponges, takes 
tbtsfortn: — 

Order SLoicoocBnA. 

^nus ];«emecMK>l«iila. 

Beotion XL. Beticulata. 

Diiristcin I..»Peeudodenns not present, Leuoosolenia clathrue. 
Ditiafeii IL~BsQudbdenh8 present. 

V ^ jise of tbs Victoriaa Sposgss,'* Trsits. lioy. Soo. of 
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Subdivision 1.— ‘‘The exhalent openings through whioh 
the water leaves the sponge are true oscula — i.s., they lead 
directly into a space lined by collared cells, and formed by the 
union of a number of ascon-tubes.” 

Leucosolenia chalUngeri. Leitcosoloiia intermedia, 
cerehnm. laxa. 

„ proximn. „ depressa. 

Subdivision 2. — “ The exhalent openings through which 
the water leaves the sponge are pseudoscula — i.e.f they lead at 
first into a space not lined by collared cells, but, presumably, 
by ectoderm. This space is a pseudogaster. It really lies 
outside the colony, and is formed, probably, by the upgrowth 
of the colony around it. The ascon^tubes open into the pseudo- 
gaster.’* Leucnsolenia rosea. 

I hope to have an opportunity, in a future paper, of making 
some remarks on the histology of the New Zealand reticulate 
ascons. 

Leuooaolenia clathrus, Schmidt. (** Supplement der Spon> 

gien des Adriatischen Meeres,” p. 24.) 

As Mr. Garter has pointed oat,'”" Schmidt’s sponge is not 
the one afterwards described and figured by Haeckel, f In 
Haeckers sponge the ends of the spicules are obtusely rounded, 
or even knobbed, and the rays are often wavy. 

I see no reason for regaling as different from L. clathrus 
a white ascon of considerable size that occurs freely along the 
shores of (k)ok Strait, in the neighbourhood of Wellington. 
Its spicules are more sharply pointed than the one figured by 
Schmidt ; but they are almost exactly like those of a speci- 
men, sent me by Dr. Dendy, of a sponge collected at Budleigh 
Salterton by Mr. Carter, and identified by him as Schmidt's 
L. clathrus. Moreover, the specimen referred to shows meso- 
dermal ingrowths exactly like those of Wellington specimens 
— Dendy 's type E. The sponge shows at death the colour- 
changes described by Carter. 

I also place under L. clathrus, for the present at all events, 
the large white ascon that occurs so freely in Paterson's 
Inlet, Stewart Island. In this handsome sponge the spicules 
are often blunt, and approach those of L. coriacea, and the 
mesodermal ingrowths are less pronounced than in the Wel- 
lington sponge. Moreover, it differs from the Wellington 
sponge in the fact that its oscules are conspicuous, and borne 
at the apex of pronounced papillas. 


• 5, xiv., p, 17. 

f ** KalkaohwSmms,*’ ii., p, SO. 
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Leuoosolenia ohaUengeri, Pol. Report ou the Galcaroa 

of the * Challenger ' Expedition,’* p. 88.) 

Tlufl Aponge occurs in Cook Btrait, in the neighbourhood 
of Wellington. The “Challenger*’ specimen is from Cape 
York. My speciineus are all of the Auloplcgma form. I 
have not yet seen the Holmiscm form, which is that of the 
“Challenger” specimen. Length of the sponge, as found 
near Welungton, about 20min. Half the length is made up 
by the slender, solid peduncle. Of two specimens that I have 
sectioned, one has no mesodermal ingrowths, and the other 
has ingrowths of Dendy’s typo P. 

Letiooaolenia cerebrum (A senilis cerebrum), Haeckel. 

(“Kalkschwilmme,” ii., 84.) 

A sponge with the apical ravs of the 4-radiate spicules 
beautifully spined in their distal portion occurs— uot very 
freely — in Cook Strait. These apical rays echinate the inner 
surface of the ascon-tubes in the usual manner. I have no 
hesitation in referring it to Haeckel’s AsoaUis cerebrum, A 
pseudodenn is always present, so far as I have been able to 
observe, but I have not noticed the irregularity in the psou- 
dodermal spicules referred to by Haeckel. I have found these 
spicules regular and massive, with tjie tips of the rays in- 
curved in the regular tripod fashion. Size, OOSmm. x 
0'002mm. They closely resemble those of L. intemunlia 
(Plate IV., fig. 2). Well-marked ingrowths of the mesoderm, 
of Deudy'g type E, occur. 

Haeckel’s locality for this sponge is Lesina, in the 
Adriatic. 

Leucotolenia proxima, Dendy. 

If my identification of this sponge is right, it forms in 
New Zealand handsome yellow- or orange»coloured colonies 
from 10mm. to 28mm. in diameter, and with numerous os- 
cules. The spicules of the pseudoderm have the rays slightly 
ineurvedi so that the centre is raised a little from the plane 
in i^bich the points of the rays Uo; the rays themselves 
taper rather less regtdarlv than in the type, and they are a 
little more sharply pointed. It is quite possible that this is a 
different sponge from Ij. proxifna, but at present I do not 
re^rd the differenoes as specific. 

The canal system shows ingrowths of type E and also of 
type K 

The sponge forms colonies of two external characters: 
in colour and loose in texture, and orange in 
colour and compact in texture. Slight differences in spicule* 
ti<m ooouri hut not' constant and pronounced enough to jnstify, 



208 


Tramactions. — Zoology- 


according to my present view, the separation of tlie two forms, 
much as they appear at first sight to differ. 

Locality : Cook Strait. 

Leucosolenia intermedia, n. sp. (Plate lY., fig. 2.) 

Sponge compact; yellow or yellowish-white when alive. 
Oscules numerous, each one at the apex of a small conical 
papilla: thev often become obscured at death. There is a 
well-marked pseudoderm. obaraclerized by stout trij>od 
spicules. The spicules are all triradiates. 

Spicules : — 

The rays of the stout, pseudodennal spicules are strongly 
incurved, and are of about the same length as those of the 
deep spicules ; they are blunt. The spicule forms a massive 
tripod, stouter than that of L. tripodifera, and with the 
rays a little more widely spread. Viewed from below, in 
certain positions the effect of perspective is to give a sagittal 
appearance that is illusive (figs. 2(1-2/)- A few' stout 
S-radiates are regular, and have straight rays (fig. 2a)- Size, 
0*13nim. X 0 04 mm. 

The spicules of the deep parts of the sponge are regu- 
larly-tapering 3-radiates, with fairly sharp points. Size, 
0 09mm. x O-Olmni. The canal system is of Dendy's type E. 

In spiculation this sponge occupies a position intermediate 
between L- pulcherrina and L- proxma. From the former it 
is broadly distinguished by the fact that its psendoderme! 
spicules are larger instead of smaller than its deep ones, and 
from the latter by the marked tripod character of the pseudo- 
dermal spicules. This last characteristic seems also to dis- 
tinguish it from L- stipitata- 

Locality : Cook Strait. 

I«6UC080lenia laxa, n. sp. (Plate IV., fig. 1.) 

Texture loose ; colour white. A pseudoderm, characterized 
by oxeote spicules, is present, but is not well developed except 
at the sides of the sponge. Mesodermal ingrowths occur 
sparingly, and they may or may not be covered by collared 
cells. Skeleton consisting of 3-radiate, 4-radiate, and oxeote 
spicules, the two former occurring throu^out the sponge, and 
the last being confined to the pseudoaerm, and eohinating 
feebly the surface of the sponge. 

Spiculee : — 

Triradiates : Begutar ; rays tapering evenly to a sharp 
point; 0‘17mm. x pOlfimm. 

QuadrizMiatos : Basal rays sometimes slightly curved, tir 
pering evenly to a sharp point, O-lfimm. x O^OlSmm, ; aniual 
ray straight, O lmm. x O*01Smm. 
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Oxea; Clavate, generally obtuse at both ends, uneven; 
0'S7mm. x 0‘02iBnun. 

This sponge is closely ^Ued to Haeckel's Asoandra retiou- 
hm, from which, however, it may easily be distinguished by 
the character of its oxea. In A. retieulum these arc fusiform, 
even in outline, and pointed at both ends. In L. laxa they 
are clavate, wavy in outline, and obtuse at the broader end, 
generally at both. Dr. Dendy’s L. dubia is very like this 
sponge, but its quadrirodiates are occasional and not constant. 

The external appearance of this sponge is that of L. clath- 
rus. 

X<e\iooaolada depreasa, Dendy. (Monograph.) 

Occurs in the neighbourhood of Wellington. 

Leuooaoleiiia rosea, n. sp. (Plate III.) 

This sponge forms spreading masses, which may attain a 
diameter of 75mm. The surface is for the most i>art remark- 
abljy even, but it rises into rounded lobes and ridges, along 
which tile pmudoscula are placed. The pseudoscula are ^ne- 
rally oval in Bha|>e, and arc from 0’6mm. to 8mm. Tong. 
Around the margin of each is a pseudosculax membrane, 
slightly developed, and not rising above the general sur- 
face of the STOnge. The pseudopores are evenly distributed 
over the whme surface. The pseudoscula open into pseudo- 
gasters. A colony often contains a large number of these 
spaces. The canal system is of Dendy's type D. 

When alive the spon^ is of a pale-pink or salmon colour, 
and the colom* remains for a long tune in dried specimens. 
Spicidet : — 

Triradiates : The pseudoderm consists mainly of enormous 
8-rayed s^ules, whiw show an approach to the tripod condi- 
tion. Their outline is often wavy, and the broadest part of the 
ray is often at about a third of the distance from toe base to 
ths The points of the rays are blunt. Length of ray, 

O'Ssun. ; graatest breadth, 0'07mm. 

Deq> ^radiates: 8-radiates of the inner part of 

tiie immge are regular and sharp-pointed ; the rays tapering 
eve^. V’flmm. X O-OISmm. 

tpie. triradhatee of the wall of the pseudogaster, and espe- 
dally those around the psendosonlnm, often neoome sagittal, 
the nral niys being curved, either towards or away from saoh 
othar,. die basu.. ray being shortened. In these re^ons 
<4 oeeum a eurious S-rayed spicule, the third 

m havmig iittled to i^raear, or, having appeared, to devel<^. 
Xtg. b dmud A ^pietda m which the thud ray is incipient. 

. are genetitily rather smaller than 

i We- S^duSalii; iusd die'mKhi rays nm a little less sharp. The 
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apical ray, however, is very slender, and shai’ply pointed : it is 
slightly carved. Basal rays, 0*14iiim. xO Olmin. ; apical ray, 
O'llnirn.xO'OOSmm. 

EXPLANATION OF PLATES 111. AND IV. 

Plate III. 

LtucosoUnia roBea. 

a-€, spioulea of pneudoderm. 

d, e, regular S-radiatee of parenchyma. 

/i sagittal 3> radiates. 

arrested or abnormal Bpiculee. 

2-n, 4-radiat6s (a.r.a> apical ray). 

Plats IV. 

Leueosolenia laxa. 

la-lc, oxea of peeudoderm. 

S-radiates. 

Ig-li, irradiates (a.r. »apioal ray). 

Leueosolenia intermedia, 

2a, large regular radiate of pseudoderm. 

2b'-2/, pseudodermal ** tripod " spicules viewed at different angles. 

Ug~ih, . , , in profile. 

S-iadiatea of parenohyma. 


Abt. XXII . — Notes on New Zealand Land Planarians : 
Part II* 

By Abthub Dbkdt, D.Sc., F.L.S., Professor of Biolo^ in 
the Canterbury College^ University of New Zealand. 

[ifead before the PkUoeophioal Institute of Canterbury, Srd July, 1896.] 

Tbb present contribution to our knowledge of the land plan- 
arians of New Zealand deals exclusively with a number of 
speoiraeus collected during a month’s stay at Bpringbum, at 
the foot of Mount Somers, in November and the eorl^ part of 
December of last year (1S94). In the immediate vanity of 
the thick busb-sorub of the Alford Forest the locality ap- 
'peared a good hnnring-ground for cryptosoic animals, and 
experience showed that this was indeed the oase. Ibe 
very luxuriance of the vegetation, however, with its unlimited 
hiding-places for crvptozoio animals, made the ta^ of ooUeo- 
tion more difficult ttian it would have been in a clearer neigh- 
bourhood, where the animals are concentrated, as it were, in 
a comparatively few spots. 


For Furt I. mo Tnuu. N.Z. Intt., vol. xsvU., art. xvU. 
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The majority of the species collected have already been 
described in the first part of these notes, but even concerning 
these a certain amount of additional information 'was ob- 
tained. 

Oeoplana triangulate, var. australis, Dendy. 

This large, handsome variety was met with in abundance, 
being perhaps the commonest form in the locality. The 
colour of the dorsal surface was usually dark-purplish-brown 
in its median portion, while the margins and ventral surface 
ranged from pale-yellow to orange. Some specimeos were 
found associated with dead beech-leaves, which, in their two 
prevailing shades of orange and dark-brown, almost exactly 
matched the colours of the planarians. Possibly we have 
here a case of protective resemblance. It is interesting to 
note that all the specimens found were without the dark 
speckling on the margins and ventral surface. Thus Jbey 
agree with the Dunedin form. In Christchurch, on the other 
hand, none but the speckled form has yet been found, though 
the species is very common. 

Oeoplana latlselma, n. sp. 

When at rest, very broad and short, flattened, not triangu- 
lar in section ; when crawling, long and narrow, strongly con- 
vex above, flat beneath. Length of a specimen when crawling, 
62mm. ; breadth of another at rest, 11mm. Eyes small and 
rather few, arranged in almost single series around the ante- 
rior extremity. 

Dorsal smace orange, shading into pinkish anterior tip, 
and with narrow yellow margins. A very narrow deeper- 
orange stripe may be visible in the mid-dorsal line in the 
posterior ^art of the body. Ventral surface very pale yellow, 
nearly 'white, without markings. 

In spirit the shape of the body is very characteristic — very 
short and broad, and with' the two ends curled in ventrally. 
The anterior end is bluntly pointed, hollowed underneath 
and convex above, l^e pratenor end is much more bluntly 
rounded off, and has a slight median notoh in the inarg^ 
(present in' four out; of five specimens, the other being injured 
post^prly). The very narrow lateral moi^s are thin and 
promintet, and slightly upturned. Both apertures are situate 
far bate the peripharyngeal at abont the junction of the 
middle and posterior thirns, and the genital perhape slightly 
nsuer to H man to the posterior extremity. 

At first sigllt this species resembles Oeoplana triangulata, 
Wt. duetrddt, but in life the orange colour is reaUy very 
tearactteiistie, while in spirit the shape of the body Is stiO 
Mom so.. It is the hroaoeat land plainarian in proportion to 
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its length which I have seen, the length in spirit being sespTcely 
more than twioe the breadth. 

Oeoplana alfordensis, n. sp. 

When crawling, long and narrow, convex above and flat- 
tened tolow. One specimen measured, when crawling, about 
33mm. in length by ^m. in brea«lth. The ground-colour of 
the dorsal sunace is very pale yellow, with a pair of rather 
broad dark-reddish or chestnut-orowu stripes. The width of 
the median band of ground-colour varies a good deal in the 
three specimens. Anterior tip pink. Ventral surface very 
pale yellow, without markings. Eyes as usual, but compara- 
tively few and inconspicuous. 

In spirit the body is of approximately uniform width, 
except where it tapers just at the anterior and posterior extre- 
mities. It is oval in transverse section, convex dorsally and 
ventrally, and with rather prominent lateral margins. The 
peripharyngeal aperture is well behind the middle of the 
body. The position of the genital was not very satisfactorily 
determined. 

Oeoplana purpnrea, Dendy. 

I identify tour sp^mens as a slight colour vmriety of t}4i8 
species. The colour in life was very dark brown, nearly black, 
on the dorsal surface, with narrow dirty-white median stripe, 
l^e ventral surface was lighter brown, and the anterior tip 
pale-brownish. 

Oeoplana qtdnqnellneata, Fletcher and Hamilton. 

I identify with this common Australian species two small 
specimens. The largest was only about 80mm. long when 
crawling. At rest, flattened on both surfaces, but not 
markedly quadrangular. Ground-colour very pede yellow all 
over, with five, dark-grey stripes on the dorsiu surface, the 
median one narrowest. Anterior tip pink. 

Oeoplana graSU, Dendy. 

Three fairly typical, although rather small, examples of 
this spedes were met with. 

Oeoplana grafiU, var. samereli, nov. 

!^is variety, represented by three specimena, diffwa from 
the typical form in the smpression of the pale longitudinal 
bands on both surfaces. 0^ body in f^irit also appears to 
be narrower in proportion to its length, and hmxee mss hud* 
like. 1%e eeflour is greynh-brown all over, with miimte white 
specks ; paler on the ventral surface, but also spedcled. Ibe 
white specks or dashes are more strongly devdlt^sd ht the 
mid-doraal line than elsewhere, pnlu^w mdiflaliiig 
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median stripe. The mripharynj^ apwture in spirit is some* 
what behind the middle, and the genital rather nearer to it 
than the posterior extremity. 

OwqplK&a iris, n. sp. 

Closely resembling O. graffU, to which it is evidently nearly 
allied, in size and shape and in the general markinm of the 
dorsal surface, bnt di0ering strikin^y in the details of pattern. 
In the mid*dorsal lino is a rather narrow pale band of brownish- 
yellow or orange, sometimes edged with iridescent green. On 
each side of thw is a twoad band of dark ohocolate-brown, in 
all specimens edged on the outside with iridescent blue, and 
about twice the width of the median band. This is followed 
again by a narrow marginal band of orange, which may also 
have gi^nish iridescence on its outer edge. The ventral sur- 
face is pale, dull orange, without markings. The anterior tip 
is dull-orange or dark pinkish-brown. The peripharyngeal 
aperture is decidedly behind the middle, and the genital aront 
half-way between it and the posterior end. 

Oeoplaaa inasqnalitblata, Deudy. 

This species was originally described from a single speci- 
men found crawling on an asphalt path near Christchurch, 
and it therefore gives me peculiar satisfaction to bo able to 
record the discovery of a fine specimen in its native haunts, 
beneath a rotten log near the edge of the Alford Forest. 

When at rest it was broad and flattened ; when crawling, long 
but fairly broad, broader behind than in front, strongly convex 
above, flattened or concave below, ineasuring about 80mm. by 
flmm. Dorsal surface brownish-grey with white stripe and 
dashes arranged exactly as in the type. Ventral surface white, 
with abundant small brownish-grey specks, which are absent 
from thu prominent narrow margins, and almost absent from 
a narrow median band. Anterior tip pink. Eyes as usual. 
In spffit the body eoatracts but little. The ventral surface 
is riightly concave, with wty prominent margins, the dorsal 
•utfiM convex, 'me wripharyngeal aperture .is situate de- . 
cidedly b^nd the miwle, but vrell iu the middle third, and 
the g^tei aperture is at dbout one-third of the distance from 
it to the posterior end. The white markings became, in parts, 
diktinetly yelbw in qpihit. 

^ above was written 1 have found, on 80th June, 
aOotmr.Wpeiidin«i of C‘. imquaUstriata in my garden at St. 
.Albans, when t^^ type epebimeq .was obtained. The laet- 
«iebkn«ii. wae lying under a large atone. I plaoed it in 
unri) some paksley leaves mid Im it on Iflie 
Itteti^^ it in spirit next day. There 
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was, however, a severe frost in the night, and the animal was 
dead and liquefying the next morning.] 

Oeoplana aubquadrangulata, Dendy. 

This common species is represented in the Springbum dis- 
trict by two varieties : — 

(Oi) Has the three dark stripes on the dorsal surface as 
usual, with abundant dark speckles between the median and 
paired stripes. The lateral surfaces also have numerous dark 
speckles, concentrated so as to form a discontinuous lateral 
stripe. The ventral, surface is without speckles. 

(6.) Is remarkable for the great breadth of the paired 
dorsal stripes, which extend inwards until they are separated 
from the median narrow stripe by only a very narrow band 
cl ground-colour. The ground-colour is very pale yellow, 
the stripes dark-grey or olive-brown. The lateral surfaces 
are slightly speckled with grey; the ventral surface is not 
speckled. 

Several specimens of each variety were met with. 
Oeoplana mariss, Dendy. 

This species, which was originally described from a single 
specimen from near the Otira Gorge, was not uncommon 
at Springbum. Its most striking characteristic is the shape 
of the body in spirit — very thi^, strongly convex on both 
surfaces, and very blunt at both ends. Most, if not all, 
of the Springbum specimens exhibit a paler band at the 
junction of the dorsal and ventral surfaces. In my first 
description I compared the shape of the body to that of 
O. fletcheri, but this is a mistake, as it is really very different, 
especially in spirit. In the markedly posterior position of 
the apertures, however, there is a real resemblance between 
the two. 


Akt. XXIIl. — Note on the Discovery of Living Speoimene of 
Geonomertes nove-Srealandiffi. 

By Abtotjb Dbkdy, D.Sc., F.L.S., Professor of Biology in 
the Canterbury College, University of New ZeaUnd. 

[Bead before the Phihsophioal InetUtUe of Canterbury, 3rd 2633*1 

In the last volume of the Transactions of the New Zealand 
Institute'"^ 1 described, under the name Geonemertes nova* 
eealanduB, the first specimens of a land nemertine ever re- 
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cordod from those islands. Two specimens were described, 
both of which were found amongst spirit-preserved collections 
of land planarians, for which they had evidently been mistaken. 
Mo record has hitherto been made of the appearance of the 
living animal — indeed, it had never been recognised in the 
living state until I had the good fortnne, in November last, to 
meet with two Bpecimons in their native haunts. The animal 
was found under fallen and decaying timber, near the edge of 
the Alford Forest, at the foot of Mount Somers, and near the 
Township of Springburn (South Island), associated with land 
planariauB and other cryptozoic animals. It is a curious fact 
that, even after minutely examining and describing the spirit 
specimens, 1 at first mistook the living animal for a planarian. 
^ close is the general resemblance in habits, shape, and 
markings that I did not discover its true nature until 1 came 
to examine it more carefully at home. The following descrip- 
tion of the living worm will perhaps help to prevent such 
mistakes in the future : — 

' The body, both when at rest and when crawling, is long 
and slender. The larger of the two specimens when at rest 
measured about 37mtn. in length and 3mm. in breadth, and 
when crawling 6Smm. iit length and 2mm. in breadth. The 
head is rounded, not constiicted off from the body, but dis- 
tinguished by its colour. It bears a narrow vertical slit in 
front, which is the common opening of the month and 
proboscis-sheath. It also bears four eyes, which are easily 
recognisable in the living animal, and of which the two upper 
and inner are smaller and less distinct than the two lower and 
outer. 

The ground-colour of the dorsal surface is pale-yellow, with 
four longitudinal stripes of dark purplish-brown. The dark 
stripes of thn inner pair are broad, and separated from one 
another by a narrow median band of yellow; those of the 
outer pair are very narrow, and s^arated from the inner each 
by a very narrow yellow line. The narrow dark stripes lie 
very near the margins of the dorsal surface. The stripes all 
coaee abruptly a ^ort way behind the eyes, and the head is 
pale brownish-yellow, quite a distinct tint from the dorsal 
ground-colour. The ventral surface of the body is nearly 
white, 

The animal crawls very slowly, and leaves behind it a 
slimy track. As it progresses the head is moved from side to 
side. 
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Abt. XXIV . — New Zealand Diptera: No. 1. 

By P. Marshall, M.A., B.Sc.p F.G.S., Lecturer on Natural 
Science, Lincoln College. 

[Read before the Philosophical Inetitnle of Canterbury^ 5th June, 

im.) 

Plates V.-VIl. 

When one considers the great geographical isolation of New 
Zealand, and the discoveries that have been made of remark- 
able types among the higher classes of animal life as repre* 
sented here, it seems peculiar that such little attention has 
been paid to the collection and classification of the lower 
clasees of animal life. Although one cannot hope to paral- 
lel the discoveries of the moa and Sphenodon among the 
lower and more humble representatives of the animal king- 
dom, vet it is only to be expected that some of the lower 
animals will show great and remarkable variation from those 
types that have been collected and described in Europe and 
America. Entomology seems to have suffered from neglect 
even more than the other branches of soolo^ ; for, though 
we have— thanks to the labours of Captain Broun and Mr. 
Fereday — fairly complete descriptions and classifications of 
the Goleoptera and Lepidoptera, none but spasmodic attempts 
have been made to collect and describe any other of the large 
orders of insects. The Diptera especially have been neglect^, 
probably ovdng to the inconspicuous nature, and the usually 
.out-of-the-way habitats, of most of the species belonging to 
this order. In 1881 Captain Hutton collected all the descrip- 
tions that had been written of the insects captured in New 
Zealand during tlie voyages of the Astrolabe and other 
ships and expeditions in these waters. To these descriptions 
be added a few of bis own, and published the whole collection 
as a catalogue of the Diptera of New Zealand, together with 
similar catalogues of the Orthoptera and Hymenoptera. Since 
that time a few dipterous insects have been described by dif- 
ferent authors in the ** Transactions of the New Zealand In- 
stitute," but the total number now described does not anumot 
to more than a hundred and twenty-five species, of which 
only twenty belong to the Nemocera. In 1892 Mr. Hudson, 
of Wellington, published a ** Manual of New Zealand Ento* 
tnology," in which figures and observations on the life-history 
of several species were given. Amongst these were some new 
specie ; but no descriptions were given of them. Two years 
I commenced to make a coUection of our native species 
of flies, intending at the time to send them to England to 
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have them named. On mentioning this to. Captain Hutton 
he pointed out the disadvantages of having them named in 
Europe, and advised me to v^ork them up myself. This task 
I have iound even more difficult than I anticipated, and my 
comparative inexperience in the distinguishing and description 
of specific characters is the only apology for the inaccuracies 
and blunders that 1 must necessarily make in the following 
classification and description of those Diptera that 1 have 
been able to obtain. I intend to publish from time to time 
papers on the various families of Diptera. These 1 hope to 

H lement every year by species that have been discovered 
ig the preceding year ; so that, ultimately, these papers 
may perhaps attain to the completeness of monographs on the 
different families of Diptera. 

The classification I have adopted is that used by Mr. F. A. A. 
Skuse in his papers on the Australian Diptera. These papers 
have in every case been the model to which I have en- 
deavoured to attain, and I must here express my keen 
appreciation of the work he has done in collating and system - 
atidng the writings and classifications of other dipterologists 
in Europe and elsewhere. He has certainly very greatly 
ligbtenea the task of all subsequent workers at the Diptera in 
the Austraiasiau Oolouies. He has kindly assisted me in all 
cases where there seemed to me a doubtful issue, and has 


offered to afford me every assistance in his power. Many 
pages of these papers, more especially those that deal with 
the descriptions and classifications of the families and genera, 
have lieen taken almost directly from his papers, and he has 
generously acquiesced in this wholesale cribbing. 

As far as possible, every genus will have a type-species 
illustrated by a diagram, giviug a general idea of the appear- 
ance of the insect, and displaying those characteristics that 
are made use of io the classification of the particular group to 
ivhich the Insect belongs. In general these diagrams have 
bi^ dra^ from dried specimens, and do not, therefore, give 
with any exactitude the f<mn of the abdomen and other soft 
parts that are liable to shrinkage during the progress of dry- 
ing. ^ For specific characters the diagrams, though drawn with 
oonaiderabb care, cannot always be trusted. It would, per- 
haps, been better to have omitted drawing the body of 
the insect, and to have given diagrams illustrating the neiira- 
tien of the wings idon^ as dbnf by Mr. Skuse; hut my work 
hm already ebown hdw nseful such diagrams may be if made 
his of With propM* eaution.* 

/ rejgret that t am at present unacquainted 

the Iffe^hiet^ of any bnt a very few of the speoiesthat 
I Mtsll deiKinM^^ X ShaJil be able, however, to give diagrams 
literhvltory of what are, I hope, fairly typical 
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species of each of the families. These diagrams have in every 
case been drawn from living specimens. Ail the material that 
I at present possess has been collected by myself, chiefly in 
the neighbourhood of Lincoln College ; but during the summer 
vacation many specimens have been collected in various widely- 
separated parts of the colony. I have not thought it advisable 
to arrange keys for reference until so many sjxscimens have 
been collected that they may be considered to form a fair per- 
centage of the total number of species in the colony. 

In regard to collecting specimens, I have, like Mr. Skuset 
found that glass tubes arc the most suitable apparatus. Some 
bruised laurel-leaves should be placed in the bottom of the 
tube, and over these a layer of blotting-paper. This will 
absorb the moisture given off by the laurel-leaves, and there- 
fore protect the insects from the injury that always results to 
them from contact with fluid. Most of the smaller and many 
of the larger species can be collected by placing the tubes over 
them with care whilst they are settled on some object. They 
will usually not rise until the tube completely covers them, and 
after a little fluttering about they will die. Specimens cap- 
tured in this way should be fixed as soon as possible with gum 
on thin white cardboard. Oum of tragacanth, with a trace of 
corrosive sublimate, is the most suitable substance, as it does 
not cause any glaze on the surface of the cardboard. Only a 
very small spot of gum is necessary, and the legs and wings 
should be spread out as much as TOSsible, but not at the risk 
of mutilating the specimen. The larger and more active in- 
sects can be easily caught with a gauze or muslin net of the 
ordinary make, but the net should not have a ring of too large 
diameter, otherwise it will be found exceedingly cumbrous in 
bush districts, where most of the Diptera Nemocera are found* 
I have collected large numbers of specimens from windows 
looking out on to sh^y and moist gardens. If the top is left 
slightly open it will be found that many insects enter and 
flutter about on the glass-panes, where they are very easily 
captured. I shall be very happy to supply glass tubes and 
other requisites to any one who will be good enough to catch 
a few of these insects for me. 

The only literature I have been able to obtain on the 
Diptera are Walker's **Insecta Diptera Britaumca," Thech 
bald's Account of British Flies," Hutton's Catalogue of 
New Zealand Diptera," some of Osten-Baeken and Loew's 
Monographs of the Diptera of North America," and Mr* 
Bkuse's admirable Monographs of the Australian Diptera/' 
These last so ably summarise the work of the best-anown 
American and European authors on the Diptera thitt 1 shall* 
in every case adopt the cleesifioation employed in them, mi 
thus render the New Zealand Diptera very easily corape^le 
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with the Australian Diptera. Although I shall always regret 
not being able to obtain more works of reference, the papers 
that Mr. Skuse has written contain so much reliable informa- 
tion on the classification and arrangement of the genera that 
I feel I shall avoid most of the errors that would have been 
unavoidable without some firm basis and summary of other 
methods of classification. 

The following table will show the classification adopted by 
Mr. 8kuse, which is the one that I shall adhere to in my 
papers on the New Zealand Diptera : — 

Order DIFPERA. 

Section I. ORTHOBHAPHA. 

Division I. Neuatocera. 

Subdivision 1. Oligmeura. 

Fcmilies. — Cecidomyids!, Sciaridte, Mycetophilidss, Simu- 
lidtB, Bibioiiidn. 

Subdivision 2. Polyneura. 

Familm. — Blepharoceridie, Culicidui, Gliiconomidn, Orph- 
nephilide, Psychomdce, Tipulidas, Dixidie, Bhyphidic. 

Division 11. Beachycbba. 

Subdivision 1. CycUwera. 

Families. — Xylophagide, Coanamyidte, Btratiomyide, 
Aoanthomeridse, Tabanidm. 

Subdivisbn 2. Orthocera. 

Families. — Leptidie, Asilide, Midaside, Nemestrinidn, 
Botnbylidn, Therevide, Scenopinide, Cyrtide, Empide, Doli- 
ohopooide, Xioochopteride. 

Seetion II. CYCLOBHAPHA. 

Division I. Fbobosoidea. 

FomUiss. Myopide, Oonopide, FipuncuUde, 
PlalyperBldsB, (Estride, Tachintde, Dexide, Sarcophagide, 
Mosoide, Aathoinyeidse, Cordyiuride, Helomyzide, fifciomyEi- 
d«, Pailide, MioropesiihB. Ottalide, Trypeti^, Louchteide, 
Saptom'yndts, Phycodromidn, Heterone&ride, Opomysida, 
6»p«ida, Biopsim, Piophilida, Ephvdrida, Oeomyxida, 
Bi^philida, Osdnida, A^myaida, Phytomyaide, Astaida, 
BoriWidda^ Florida. 

Diviaien IL Ebeobosoidba, 
,jnMRii<a,4wH<ppedMseida, Nyeteribida. 
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Order DIPTERA. 

Wings two, moBothoraoic, membranous, with radiate veins; 
posterior wings wanting, represented by a pair of small 
clavate filaments called hal teres ; mouth suctorial ; meta* 
morphosis perfect ; larva apodal ; pupa inactive. 

Section I. ORTHORHAPHA. 

The pupa'Case opening longitudinally. 

Divisiou I. Neuatoorra. 

The flies belonging to this division are chai^terised by the 
possession of long thread-like antennee, consisting of severtd 
Joints, in many instances oramented with whorls of long, 
delicate hairs, especially in the males. Nearly all are to be 
recognised without much difficulty by their long and slender 
body and limbs, small rounded heM, and elevated thorax. 
As typical examples may be mentioned the mosquitoes 
(fiulieida), daddy-long-legs {Tipulida), and inid^ (Chirono 
mnda). They are usually to be met vrith in ml danip and 
shady situations, though they display considerable variety in 
habitat, appearance, and characters, as will be shown whm 
the families ore considered in detail. As these conditions in 
regard to habitat are thoroughly satisfied in many parts of 
New Zealand, it is only to be expected that we should possess 
an abundance of species aud genera. The proper coliecUon of 
the species would probably occupy many years, and the fol- 
lowing papers will deal with what is probably quite a smaU 
percentage of the total number of species in the colony ; — 
Family 1. Ceeidamyida (Oall Midges). — Small, delicate 
Bpecies. Antennas generally long and necklace-like. Often no 
ocelli. Legs very long and slender ; coxae short ; tibim slender, 
without spurs. Wings well haired, with very few veins. The 
lorve are generally parasites on plants, but in a few eases live 
on dead vegetable matter beneath the bark of decaying trees. 
The irritation produced by the larvae is frequently the cause 
of galls and other monstrous growths on plants. The perfect 
insects are found abundantly in shady {daces in forests, and 
are also frequent on window-panes facing shady or overgrowii 
gardens. 

Family 2 . Seiarida (^ade Midges). -^Qenerslly small.. 
Antennts moderately long, curved, with cylindricsl bead-like 
joints. Ocelli, three. Legs moderately long, slender; tlhi«. 
with or without s^s. Wings often dark, usually witiuntt 
hairs, their neuration approaching that of the last faaitily. 
The larvsB and pups are found in decaying vegetable matter, 
especially in rotten potatoes. Perfect insect very abmaidiutt 
during ^ wh<de summer, especialfy in dan^ shady loealitlte!.. 
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Moch more active than the inaects of the hwt family. The 
larvn of some species have got the name of “ army-worm ’’ 
in Europe, from their habit of travelling together in largo 
numbers. Bepresented by a large number of species in New 
Zealand. 

Fjtmily 3. Mycelophilida (Fungus Gnals^. — Size, small to 
moderate; usually rather robust. Ocelli, three or two. 
Antenne short. Proboscis short. Legs rather long; coxte 
elongated; tibira spurred. Wiufn often shaded, and some- 
times pubescent ; without discoiual cell, but neuration more 
elaborate than in the two preceding families. The majority 
of the lurvs live npou fungi or decaying vegetable matter. 
Some form a web of slimy material, and are occasionally 
phosphorescent. Perfect insect very active, and often capable 
of leaping. Found abundantly in damp and shady situations. 
Bepresented by several genera and numerous species in New 
Zealand. 

Family 4. (Sandflies). — Size small. Body black, 

thick, and short. Antenna cylindrical, short. Ocelli, none. 
All parts of the body fully developed. Legs short ; hind 
tibia and first joint of tlie tarsus broad ; tibia without spurs. 
Wings broad, abundantly but rather oWsurely veined. The 
larva live in clear water, becoming fixed to plants when about 
to transform into pupa. Perfect insect capable of inflicting 
^ere wound. Found abundantly in all regions where there 
is clear or running water. The family contains only one genus, 
wbieh is well represented in New Zealand. 

Family 5. (Bi^ntda).— -Moderate or small size. More 
robust than the preceding fiunilies. .\ntenna short. Ocelli, 
three. Prothorax large. Wings lar^, but rather obscurely 
veined. Larva found on the ground or in dung. Perfect 
insects with a sluggish flight. Common on flowers. Very 
probt^^ an archaic type. 

Family 6. BUmoroctrida. — Small. Antenna long and 
slender. Eyes alike in both sexes. Oeelli, three. Legs 
loi^; ooxa snort ; posterior tibia generally with strong spars. 
Win^ broad and Icmg, in neuration approaching the Myceto- 

J himm. Gflcnse says very little is known of these species, I 
ave not yet captured any specimens. 

Family 7. OuUeidm (Mosqnitoes).- -Very slender; mode- 
rately SmM. Antenna' moderately long. Mouth-ports of 
{Mumeoniaining all the cwgans found in the Diptera. Ocelli, 
none- Ttuntt etont. Lege long and slender. Winn slender, 
iamtty vrftb MoaleR: yeipe mom than six in nunmr, The 
larwy aire in all stagnant water, in which they move 

a pwBimair ieikiog motion. The mrfect insects ore 
ih InWHyi^ districte. The males feed on 
mrtdeti> aq^eoiaily honey. The femalee are eapeble 
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of inflicting a severe bite. Bepresentefl by a moderate number 
of species in New Zealand. 

Family 8. Chironomida (Midges). — Small. Ant©nn» slen* 
der, beautifully adorned with hairs in the male. Proboscis 
fleshy and short. Ocelli, none. Abdomen and legs long and 
slender. Wings slender, veins as in Cidicida, but no scales, 
though hairs are often present. Larvt© and pupae generally 
aquatic, but some feed on dung and decaying vegetable 
matter. Perfect insect common in the neighbourhood of 
water. Some specimens capable of biting. 

Family 9. Orphnepktlida, — Small. Antennso short. Ocelli 
absent. Proboscis little projecting. Thorax elevated. Legs 
rather short. Wings long and narrow ; veins uniformly dis- 
tinct. Little appears to be known of this family. I have no 
species belonging to it. 

Family 10. PsyohodidcB (Moth Midge^. — Very small flies. 
Antennaa long, whorled with hairs. Ocelli, none. Body 
clothed with coarse hair. Legs rather long; tibias without 
spurs. Wings broad and hairy, with many longitudinal veins. 
Larvee living in fungi and rotten wood. Perfect insect fre- 
quently found on walls and windows. Bepresented by a few 
species in New Zealand, one at least of which is very com- 
mon. 

Family 11. Tipulida (Daddy-long-legs). — ^The largest flies 
in this division, and in linear dimensions, if not in oulk, the 
largest flies of the order, Antennse long and thread-like, 
often furnished with long hairs, or pectinated. Almost all 
without ocelli. Proboscis fleshy, rather prominent, and some- 
times long. Thorax with a V- shaped transverse suture. 
Legs extremely long and fragile ; tibia often spurred at the 
tip. Wings long, with a very complete neuration ; discoidal 
cell present in most cases ; basal cells very long. Larva and 

K found in the ground, in rotten wood, in water, or in the 
a and stems of plants. Species extremely abundant in 
New Zealand, being found in numbers in all damp and shady 
situations. 

Family 12. Dixid 0 . — Modium-sixed gnats. Antenna long. 
Ocelli wanting. Proboscis rather prominent. Body slender. 
Legs long and slender. Win^s somewhat large, occasionally 
spotted ; six longitudinal veins ; discoidal cell wanting. 
Larva aquatic. I have only found three specimens in Kew 
Zealand, all of which were taken on windows. According to 
Skuse they are common in Australia. 

Family 13. Bhyphida. — Moderate -sized flies. Antenna 
moderately long. Ocelli, three. Legs rather long and slender. 
Wings rathw lon^ and broad, with a discoidal cell This 
f^ily contains a single genus. The larva feed on vegetable 
matter, cow-dung, Ac. Perfect insects found in outhouses and 
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eheda, ia damp, dark places in bush, also in caves, and in 
similar iocalitiesi 

KEY TO TUB FAMILIES OP NEMOOERA. 

A. Thorax without auy tranaverae autiiro. 

a. Tibim not spurred. 

* Winga bairtid. 

Lungitudinal veins few. Ceeidomyida, 1. 

Longitudinal veins numeroua. Payehodida^ 10. 

•• Winga naked. 

S No ocelli. 

1. Legs hairy ; antennas with not more than 12 joints. 

Costal vein eontinued round the margin of the 
wing. Culicidoit 7. 

Ooatal vein terminating near the apex of the wing. 
ChinmomidiB, 8. 

2. Logs rather short ; antenme short. 

dostal vein continued round the posterior border. 
Orphnephiltdm, 0. 

3. Legs abort; antennie with not loss than 12 joints. 

Himulidatt 4. 

$$ Ooelli present. 

No discoidal cell. Bibionidat 0. 

A dtsooidal cell. Bhyphida^ 13. 

b. Tibi« spurred. 

§ No ocelli. 

All tibim spurred. 12. 

SS Ooelli present. 

Anterior tibiss spurred. BUpJwroeerida^ 6. 

All tlbisB apurrod. MyeeiophUuUe, 3. 

With or without spurs. Seiarida^ 2. 

B. Thorax with a V*shaped transverae suture. TipHluUe, 11. 

TERMINOLOGY. 

As regards the technical terms employed, I feel I cannot 
do better than transcribe the following pages from Skuse’s 

K , The terms described are those made use of by Osten- 
in and Loew in their monographs of the Diptera of North 
America. 

1. T/te Head. 

The back of the head opp^ite the thorax is the occiput, 
and.is prominently perceptible in both Diptera and H^^onop- 
tera oarryihg their neaiie free. That portion of it lying over 
the attachment of the head is the nape (cervix). The front 
forehead or brow (/rone) is that part of the head stretching 
from the aatenme as far as the occiput, and is limited laterally 
by the comprand eyes. The crown (vertex) is that part of the 
head on which there are usually the simple eyes (ooelli), 
gsoeradly three in number. . The limit between the occiput 
aii4 front ia styled the vertical margin (margo vertioalie). 
Most of those Diptera undergoing their metamorphosis within 
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the lower skin possess, immediately above the anteiinie, an 
arcnated impression-line, which seems to separate from the 
front a small, usually crescent-shaped piece termed the frontal 
crescent (lunula fr&ntfilis). When the eyes meet on the front 
so as to divide it into two triangles the superior one is called 
the vertical triangle (triangulum vcrlicale), the inferior the 
frontal triangle (triangulum /rmtale). The anterior portion 
of the head, reaching from the antenme to the border of the 
mouth or oral margin (peristomiim), is the face (/aciat). The 
antennas are separated into two series of joints, the first con- 
sisting of the two basal joints, called the joints of the tcaput, 
and the following those of the Jia^ellmn. Beneath the antennas 
there are sometimes found longitudinal grooves (fovea antou- 
nalit) for their reception. The sides of the head from the eyes 
downwards are called the cheeks (gena). A somewhat swollen 
ring sometimes surrounds or partly encompasses the swollen 
eyes, and is termed the orbit ^orhita), the sneoessive j>arts of 
which are the anterior (orbita anterior sive faeialis), inferior 
(inferior ». genalia), posterior (posterior a. oceipitalia), superior 
(superior a. vertioaUa), and frontal (frontalis) orbits. Where 
no such ring is visible a distinct colour or some peculiar 
structure marking the nearest surroundings of the eyes is 
described on the orbit. The parts of the mouth (os) employed 
for sucking are called the sucker or proboscis ; when attached 
to a long and generally cylindrical projection of the head it is 
called a snout (rostrum), and must 1» distinguished from a true 
protoscis. They may project from a wide aperture ocoupying 
a great part of tne under-surface of the head, called the mouth- 
hme (cavitas oris). The common fleshy root of the oral parts 
is connected by a membrane with the border of the mouth. 
This membrane has a shield sometimes almost caraeous ; it 
is then termed the clypeus, or shield (clypaus pralabnm). It 
is either entirely connected by the anterior border ta the 
mouth, and is then movable, or it projects over it as a ridge, 
and it is then generally iraraovshle. Generally the largest of 
the mouth-parts is the fleshy underlip (labium or hypostoma), 
made up of the stem (stipes) and the knob (eapitulum labi^, 
formed of two suctorial flaps (iabella). Close bv are to be eeea 
the palpi, which are important to notice, beiiu rnequently very 
characteristic. The tongue (lingm)', upper jaws (numdibula), 
lower jaws (maxiUa), and Uj^r lip (laorum) are not only iU' 
ooDSpienous, but generally dimouU to recognise, and are rarely 
of vidae in ^stinguisbing speoiee, Accoimng to Meinert, tM 
pharynx is separate firom the first metameie, on which the 
mbinm and labrom are situated'; on the second metinoere the 
maxille and their palta are placed; while on the third are 
idtuated the mandibles. 
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3. The Thorax, 

The iiieBothorax is very largely developed in this Order, 
being so much larger than the prothorax and metathorax 
that it forms the greater part of this division of the insect's 
body. On account of this it is designated the thorax, different 
names being given to characteristic parts of the prothorax 
and metathorax. The former frequently forms a neck dike 
prolongation that bears the head, and is then called the 
neck (eollum). In some cases the four corners of the meso- 
thorax, or the shoulders (humeri), are covered by a lobe of the 
prothorax (lobue prothoracis hunusralis), distinctly separated 
from the mesothorax. If this lobe be so soldered to the 
mesothorax that it is impossible to detect a distinct line 
between them, except in their general colour or hair, it is 
styled the shoulder callosity (callus humcralis). When the 
prothorax applies closely to the anterior border of the meso- 
thorax it has then the name of collar (collars) , An im- 
portant character in its presence or absence is a transverse 
furrow (sutura transversalis) frequently found crossing the 
middle of the upper side of the mesothorax, and terminating 
on each side just before the base of the wing. On each side 
of the breast, beneath the shoulder, there is a spiracle (stigma 
prothoracis). The plate on the side of the breast is called the 
pleura. The scutcheon (scutellum) is separated from the back 
of the mesothorax by a furrow, and is situated between the 
wings. A part of the metathorax is to be found beneath the 
scutellum ; it is called the metanotum. It generally descends 
obliquely, is often convex, and has on each side a more- 
or-less inflated space, called the lateral callosity of the 
metanotum. The poiserg, or halteres, have their origin be- 
neath this callosity, and in front of each of them we And the 
spiracle of the metathorax. The membranous covers some- 
times found above this spiracle have the name of coverings 
scales (squamm or tegula), 

S« The Abdomen, 

The upper side is generally so called, the name of belly 
(venter) being given to the lower side. The terminal joint is 
famished in the male with appendages destined to take hold 
of the femide in cop^ila, and If they take hold in the form of 
pincers and these are not bent under the body they are called 
forceps ; in the female, with the oi^an for faying eggs (ovu 
jposj^), which may be either called the bearer (ienebra) or the 
style (atphu)^ according to its shape. 

4 . The Wings. 

These orgi^ns need more close and special study than any 
others in the disiinetion of species. The diagram (Flats YU., 
15 
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fig. 4) illustrating ihe veins and cells of the dipterous wing is 
wholly ideal, and combines all the characters that are found 
in the different families of the Order. The parts to which the 
numbers refer are named in the explanation of the plate. 
Some observations as to the relative value of the different 
veins and cells in describing characters of genera and species 
are given in Skuso’s paper on the Australian Cecidomyida 
(vol. lii., Trans. Lin. Floe. N.S.W.). 

Family CECIDOMYID^. 

1. Ovum. 

Longer than broad, ends rounded, orange>red, yellow, or 
whitish. The eggs are laid on the surface of leaves, in the 
flowers of grasses, or beneath the bark of trees. The larva 
usually escapes in a few days. In some species there is a 
single annual generation, but in others eggs are laid at two or 
more distinct times of the year. I have never been fortunate 
enough to observe the eggs on any plants, but some of my 
specimens deposited eggs after capture. 

2. Larva. 

The larva is rather a slender maggot, generally white in 
colour, but often orange or red. The body consists of fourteen 
segments, most of which are provided with stigmata. Head is 
small and retractile, proviaed with eoft and rudimentary 
mouth-organs. A slender, corneous organ usually projects 
from the first thoracic segment. This is called tne anchor 
process, or breast-bone. The function of this organ is not 
yet certainly determined. Baron Osten-Sacken remarks that 
its homology is unknown, and suggests that it is used for loco- 
motion. He points out that it may represent the mentnm, 
and is therefore homologous with the boring nientum of the 
larvee of some Tij)ulid(B. Miss Ormerod suggests that the 
organ is used to injure plant-tissues, in order that the nutri- 
tive juices, may be obtained more readily and in greater abun- 
dance. The terminal segment of the body is frequently pro- 
vided with stiff hairs, that aid apparently in locomotion. 

Some of the species undergo their metamorphosis from 
larva to pupa in cocoons ; others bury themselves in the 
gronnd ; while others have no special covering, and undergo 
the change in the same place in which they have completed 
their larval growth. 

Many years ago parthenogenesis was described in ceoi- 
domyid larvae. It appears to be of much the same nature 
as that so well known in the various species of Aphis flies. 
The ovf^es of the larvae develope fullv, and produce six or 
more buds; These also grow and again pu^uce buds, from 
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which a new generation developes. Sometimes as many as 
five generations can be distinguished beneath the transparent 
skin of a larva. 

8. Pupa. 

In the pupa nearly ail the organs of the imago can be 
<ii8tingui8hed — eyes, antennio, wings, lags, all being etunly dis- 
cernible. The insects appear to remain a very short time in 
the pupa stage. 

4. Perfect Inieet. 

Skuse states that, so far as his observations go, the insect 
lives but a short time in the perfect state. With that con- 
clusion the observations 1 have made on our New Zealand 
species lead me to concur unreservedly. The insects are 
pvrtioularly abundant in early spring, especially in the morn- 
ings and evenings. They can be found in uumbisrs in all dark 
and shady places, many of them entering open windows that 
face shrabberies and being easily caught on the glass panes. 
Some species, however, can be found throughout we summer, 
but the number of species commonly found in summer is very 
much less than the numbers to be found in the spring. Their 
flight is usually feeble, and is never in a direct line, the insect 
darting hither and thither all the time it is on the wing. They 
do not seem to fly any distance, but the wind is probably a 
very important factor in their distribution. Mr. Skuse de- 
scribes the extraordinary habits these insects have in New 
South Wales of banging in cobwebs and vibrating in such a 
manner as to become more inconspicuous. Owing probably 
to hasty observation, I have never found them in such situa- 
tions. I deeply regret that I have hitherto been unable to 
spare the time to investigate the life-history of any of the 
native species of Oeeidomyida. The larvss, as is well known, 
are usowy parasites on the foliage of flowering-plants. As a 
resuU of the irritation produced by the larvas on the tissues of 
the plant, monstrous growths, or galls, ore prodnced. 

As recpktds the gecp»phioal distribution oi Uiese flies, it 
may be said that sjpeoies occur in every region of the globe 
where the Diptera have been investigated. In Australia Mr. 
Skose has deseribed ninety-five speoies, which he says repre- 
sent in all probalnlity but a very small propmrtion of the 
total numhtt of species present in that country. Dp tp the 
pesent time no speoies have been deseribed from New Zea- 
land, tut the preaent paper contains descriptions of twenty- 
thcne speoies. As these have tdl been collected within twelve 
monthi, the total number of speoies ui the colony would pro- 
.hshfy be ooneideraUy over a hundred. These useote offer 
mamy diftoidties to eoUeotor, for, in the first place, their 
«i«S m so oi^ate that it is feequentiy a matter of no small 
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difficulty to see them with the naked eye. On account of 
their fragile nature they are extremely hard to set, and if left 
in a glass tube where there is any trace of moisture thi^ 
quickly become dismembered, and their wings pe injured. It 
is advisable to carry the materials for setting the insects 
whilst collecting, as one can then be sure of setting good 
specimens still uninjured. If in my excursions last summer I 
had been provident enough to carry the materials for setting 
with me I should probably have double the present number 
of species to describe. During tlio forthcoming spring and 
summer, however, 1 hope to profit largely by my experience of 
last year. 

Structure of Imago. 

The head is small, broader than long ; round when viewed 
from the front. Eyes generally lunate or reniform, more or 
less contiguous on the front. Ocelli wanting in the sub- 
family Cecidomyiua, but extant in the LestrenUna. l-^o- 
boscis short, thick, fleshy, directed towards the pectus. Palpi 
prominent, four-jointed, the first joint short, the last usually 
the longest. Antennce long, moniliform or cylindrical, generally 
verticillato*pilose, seldom without verticils, ten- to thirty-six* 
jointed, of which the basal joints are more or less cupuliform; 
flagellar joints sometimes pedicelled in the male and sessile 
in the female, sometimes of the same struoturo in both sexes. 
The thorax rounded, in some species gibbose, sometimes ex- 
tending over the head in the form of a hood; without a 
transverse suture. Halteres never completely bare, often 
considerably haired or scaled; the pedicel long and slender, 
the club large. Legs generally very long and slender ; coxes 
short, femora not thickened, tibias without spurs, tarfd five- 
jointed, the metatarsal joint much shortened m the first sub- 
family; claws weakly developed, with apparently only one 
cushion. Wings incumbent, proportionately long and broad, 
rounded at the apex, cuneiformly narrowed at the base ; as a 
rule hyaline, though sometimes pellucid, with a pale bluish or 
brownish tint; generally beautifully iridescent; sometimes 
inarmorated; more or less covered with irregularly-arranged 
hairs ; occasionally scaly ; all the anterior margin sc^o^ ; 
deeply ciliated at the apex and posterior margin, 
number of longitudinal veins amounts to at least two, or at 
most five — ^never less than four in the second sub-family, or 
more than four in the first sub-family. In both sub-faiuilies 
the last two longitudinal veins coalesce for more than half 
their length, forming beyond a more or less distinct part. 
The addmonal lonmtudinal vein of the Lestremina is inserted 
between i^he second and third veins of the first sub-family, and 
is furcate in all genera but Camtpylomyza. A longitudinal 
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v^ing-fold generally has ita position just in front of the third 
longitudinal vein, and often partially encloses the latter, or, 
less frequently, obscures it entirely from view. No species 
has more than one transverse or cross vein, which lies be- 
tween the first and second longitudinal vein ; but it is fre- 
quently most indistinct, or sometimes' altogether wanting. 
Abdomen elongate, composed of nine segments ; in the male 
cylindrical, provided with large holding-forceps ; in the female 
acuminate, with a protruding or non-protiniding ovipositor, 
rarely without two small lamellse. The whole body with a 
covering of fine, delicate hairs, or less frequently scales or 
scaly hairs, the latter occurring more often on the under-siir- 
faoe of the abdomen and legs. 

The prevailing body-colours seem to be shades of yellow 
and red, darkening into brown proportionately as the integu- 
ment becomes more homy. The expanse of the largest 
species exceeds four lines, while that of the smallest is less 
than a line. Regarding the relative numbers of the two 
sexes, the females seem to be far more abundant than the 
males. 

Classification. 

Skuse gives an excellent summary of the systems of classi- 
fication of this family that have been adopted by previous 
authors, and for information on these I must refer to his 
paper. The following is the classification ho adopts, and the 
one that will be adopted in this paper 

Bub-family I. Cecidomyina, 

Wings with not more than four longitudinal veins, the 
two last frequently combining in the beginning of their course, 
forming a more or less distinct fork. No oc^Ii. First tarsal 
joint much shortened. 

Genus 1. Heterapeza, 

Antennad moniliform or sessile, 2 -f 8 or 9 jointed. Legs 
short; third joint of tarsus very long. Wings with two 
longitudinal veins. 

Genus 2. Miaetor. 

Antenn® 2 -f 11 jointed, verticillate in the male. Legs 
slender in male, but more robust in female. Wings almost 
bare, with three longitudinal veins. 

Genus 8. Oecidemyia. 

AntennsB long generally, verticillate, 2 + 9 to 2 + 86 
tinted. VITings with three or four longitudinal veins. 

Section I. Wings with three longitudinal veins, the third 
either forming a fork or becoming more or less obsolete 
tewteds tbe tip. 
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Bub-section A. Oross-vein, if present, placed be- 
tv^een the root and tip of the first longitudinal 
vein. 

Sub-genus 1. Oonioclenia (Skuse). 

Antennce of female 2+11 jointed, verticillatc, 
pilose. Second longitudinal reaching margin 
at the apex of the wing ; cross-vein distinct ; 
third longitudinal not branched. 

Sob-genus 2. Cecidoinyia (Loew). 

Second longitudinal vein reaches the margin 
of the wing a little before its tip. Genersdly 
the same number of joints in male and female, 
the joints being pedicelled or sessile. 

Sub-genus 3. Diph»u (Loew). 

Second longitudinal vein reaches the margin 
of the wing at or beyond its tip. Antennse of 
male 2 + 24 jointed ; joints pedicelled ; single 
joints alternating with double ones, or all 
joints simple. AntennsB of female 2 + 13 
jointed ; joints cylindrical, pedicelled. 

Sub-genus 4. Asphotidylia (Loew). 

Second logitudinal vein reaches the margin 
of the wing a little beyond its tip. Antennce 
of both sexes with the same number of joints ; 
the latter cylindrical, sessile, with a short 
pubescence and without verticils. 

Sub-genua 5. Hormomyia (LoewV 
Second longitudinal vein reaches the mar- 
gin of the wing either at or beyond the tip. 
Thorax more or less ^ibbose, frequently ex- 
tending over the head in the fonn of a hood. 
Joints of male antennss pedicelled, those of 
female pedicelled or sessile. 

Sub-genus 6. Necrophlebia (Skuse). 

Second longitudinal vein reaching margin of 
wing beyond its tip ; third longitudinal vein 
without anterior branch. Antennie in female 
2 + 12 jointed; joints pedicelled, with two 
verticils. 

Bubrgenus 7. Chasiomera (Skuse). 

First longitudinal vein very wide of costa ; 
second longitudinal reaching margin beyond 
apex of wing; no trace of anterior branch ot 
fourth longitudinal. Antennie in female pedi- 
celled, verticillate. 
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Sub-genus 8. Colpodia (Winu). 

Second longitudinal vein forms a curve 
before the cross-vein, and joins the margin a 
little beyond the tip of the wing ; cross-vein 
rather long, oblique. 

Sub-section B Cross-vein very oblique, originating 
at the root of the first longitudinal vein. 
Sub-genus U. Dirhiza (Loew). 

Second longitudinal vein hardly undulating 
before the cross-vein. Joints of antennss 
sessile, or almost sessile, in both sexes. 

Sub-genus 10. Epidosis (Loew). 

Second longitudinal vein sinuous iK^Jore the 
cross-vein. Joints of antennao podicelled in 
both sexes ; number variable. 

Section II. Wings with four longitudinal veins. 

Sub-genus 11. Aeynapta (Loew). 

Cross-vein sometimes like that in Section A, 
then the second longitudinal is not sinuated ; 
Boinetiines as in Section B, second longitudinal 
is then sinuated. 

Genus 4. Spaniocera (Winn). 

Antennss filiform, 2 -f 11 jointed; joints cylindrical, with- 
out verticils. Second longitudinal vein reaching the margin 
considerably before the apex. 

Genus 6. Lasioptera (Meig). 

Antennas 2 + 14 to 2 + 82 jointed ; joints sessile, with 
short verticils. Three longitudinal veins, the first and seoend 
so near the costa as to be hardly discernible. 

Sub-genus OUnorhymha (Loew). Mouth prolonged into 
rostrum. 

Sub-family II. Leztremina, 

Wings with at least four longitudinal veins and at most five, 
sometimes with a rudimentary vein behind the fifth : the 
additional vein is situated between the second and third of 
the last sulhfainily. Ocelli nearly always present. First 
tarsal joint not shortened. 

Qaimsl. Oampphmytd (Meig). 

Fourth longitudinal vein forked. Antennm 11 — 20 jointed ; 
joints pedibdill^ in both sexes in some species — in some 
male pedio^ed* female sessile, in others both sessile* 

{Loew). 

Sbs npvifiit bnandb of tne fork forms a curve almost in the 

•,ihapiot'an'!a,' , . 
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Genus 3. Catocha (Hoi,). 

The upper branch of tlie fork fornis a single smooth curve. 
Male anteiiine 16- jointed, verticillate, joints j)^icelled ; female 
antennuB 10-jointed, pilose. 

Genus 4. Lestremia. 

Second longitudinal vein joining the inar^n much before 
the apex of the wing ; third longitudinal with a very long 
fork. 

Genua 5. Cecuiogona. 

Antennje 2 + 9 jointed ; joints vcrticillate, with very 
short pedicels. Second longitudinal reaching margin close to 
apex ; branches of third longitudinal very long, almost par- 
allel to one another. 

The number of genera and sub-genera at present repre- 
sented by sjieciinens in my collection is comparatively small, 
but I have no doubt that many vacant spaces will before long 
be filled up. The entire classification of species at present 
known is given above, so that little difficulty will be expe- 
rienced in classifying species that may be discovered sub- 
sequently. In the descriptions given below I have only 
mentioned those various divisions that are represented by 
species in my collection. I have not yet discovered any 
species of Cccidomyia. Cami^yhmyza, on the other hand* is 
represented by several species. 

Sub-family I. CECJIDOMYINA. 

Wings with not more than four longitudinal veins, the two 
last frequently combining in the. middle of their course, 
forming a more or less distinct fork . No ocelli. First tarsal 
joint much shortened. 

Genus 2. Miastob, Meinert. 

Eyes separated in both sexes by a broad forehead. Antenno) 
2+11 jointed; the basal joints oupuliform; the flagellar 
joints in the male ovate, with short pedicels and long ver- 
ticillate hairs; in the female moniliform, suljsessile, with 
short verticils. Prothorax arched. Legs slender in the 
male, shorter in the female ; the tarsal joints of unequal 
length. Wings almost bare, appearing granulate under a 
high power. Three longitudinal veins; cross-vein some- 
times present. 

JUiOBtor agricola. Plate V., fig. 1. 

Antennss, 0*026; expanse of wing, 0*088 x 0*018; length 
of body, 0*080in. Antennm nearly black, nearly as long as the 
body» oval, becoming nearly globose towards the tip ; last joint 
elliptical ; verticils moderately long. Thorax isearly blaek, 
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with a few long black hairs, becoming fuscous towards the 
alxloinen. Bcutellum pink. Halteres whitish, tliinly clothed 
with black hairs ; club moderate. Abdomen dull-red, moderately 
haired. Legs dusky-yellow ; first, third, and fifth joints about 
equal length, slightly longer than the fourth, second nearly 
twice as long as the first ; clothed with moderate black hairs. 
Wings hyaline, with a few scattered black hairs on the surface. 
First longitudinal vein one-third the length of the wing, dark- 
brown ; second longitudinal apparently arises some distance 
below first longitudinal, at about one-third of its length ; thir<i 
longitudinal close to margin, very indistinct before joining 
with it. 

1 am rather doubtful as to whether this species is classified 
correctly. I hope to obtain other specimens during the en- 
suing summer, and make another more detailed examination. 

Mimtor dijfficilis, n. sp. 

Antonme, 0027; exmnse of wing, 0045x0016; body, 
0*027 X 0*005. Antcnn&u light-grey, as long as the body; joints 
near the base elongate, elliptical, about twice the length of the 
pedicels, becoming nearly globose towai^ds the tip ; verticils 
about twice the length of the joints, spreading. Thorax dark- 
brown, a few long hairs, without any apparent ai-rangement, 
arising from it. Scutellum brown in the centre, bordered with 
grey. Halteres white, with long pedicels ; club largo, elon- 
gate, pyriform in slmpe. Abdomen with first two segments 
nearly black, remainder orange-red, sparingly clothed with dark 
hairs. Legs pale-yellow, with numerous short black hairs ; 
first joint of tarsus very short, others indistinguishable from 
op© another. Wings hyaline, slightly hairy. Fii*8t longitu- 
dinal vein indistinct, close to costa, about one-third the length 
of the wing; second longitudinal vein arising from about a 
third of length of first longitudinal, some distance below it ; 
third lonmtudinal close to margin, bends sharply downwards 
before ending in the margin. 

1 have only a single specimen of this insect. I am not 
quite satisfied as to its position. (Lincoln, January.) 

Qenus 3. OncinoMViA, Meig. 

Antennae long, moniliform or cylindrical, generally verticillate, 
rarely without verticils, from 2 + 9 to 2 + jointed. 

with three or four longitudinal veins, generally a 
longitudinal fold between the second and third longitudinal 
veins. 

SecHon L 

Wings with three longitudinal veins, the third either forming 
a fork or becoming more or less obsolete towards the tip. 
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S\th»tction A, 

Cross-veiu, if prasont, placed between the root arid tip of the 
first lon)s;itudinal vein. 

Sub-genus 2. Cecidomyia, Loew.— Antennre 2+9 to 2 + 22 
jointed ; generally the same number of joints in the 
male and female ; joints pedicelled or sessile alike in 
both sexes, or pedicelled in, the male and sessile in the 
female. 

Cecidomyia destructor. Say. (Plate V., fig. 2.) — I^ength, 
dmtn. Eyes brownish-black. Fi*ont of head black* and clothed 
with long black hairs. Palpi yellowish* of four joints, partly 
covered by minute black scales, entirely covering the terminal 
joint. Antennae yellowish-brown to almost black, composed 
of seventeen joints, with short black verticillate hairs ; the 
first two joints very thick, first cup-shaped, second glo- 
bular, third smooth, cylindrical, and elongated, gradually 
bocoming smaller and ending in . a long tapering point longer 
than any of the nreceding. Proboscis minute, and rose- 
coloured. Thorax black, with grey tints in certain lights ; 
white hairs on the sides, and also scattered on the ventral 
region. Scutellutn black, hairy. Halteres yellowish - pink, 
with occasional black scales. A light-red line running from 
the neck to the base of the wing, along the side of the 
thorax. Abdomen pinkish, consistinjg of eight segments : the 
first segment is nearly black, the remaining segments are 
m irked by a large sqnare black spot on each side — these 
nearly unite on the seventh and eighth segments ; the 
last two segments have a curious V-ahaped marking, with 
two small lines, one on each aide of it, and placed on a 
somewhat darker area than the general colour of the seg- 
ments. Oviduct pale-reddish, yellow-brownish at the tip» 
composed of three joints ; the" last is pointed, and with- 
out iamell®. Legs pink to light-red, dothed with black 
hairs. Second longitudinal nearly straight, then bends down 
and reaches margin before apx. 

This insect has occurred in the colony within recent years. 
It is undoubtedly introduced. 1 have seen no specimens. 

Sub-genus 3. WpZom. —Second longitudinal vein reaching 
the margin of the wing either at or beyond the apex. 
Antenn® of the male 2 + 24 jointed; joints pedicelled; 
simple joints alternating with the double ones, or all thB 
joints quite simple — in the latiet case the joints only have 
one hair-whorl; joints sometimes with the hair^whorls 
e<}uatly long on the upper and under sides; often decorated 
with long stiff hairs on the upper side. Antenn® dt the 
female 8 + 12 jointed; joints subsessile, or having very 
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short pedicels, cylindrical. Wings either unspotted or 
variegated. 

A. Sooond Iioiigitudinal Vein reaching the Margin of the Wing at or 
before the Apesr. 

1. Flagellar joints of the antennas alternately singly and 
doubly jointed. 

a. Wings unspotted. 

Diplosis dubia, n. sp. (Plate V., fig. 3.) Female. An- 
tennaa, 0 033 ; expanse of vving, 0*060 x 0*024 ; body, 
0*086 x0*010. Antennas dark- brown, the two basal joints 
of the flagellum being longer than the others; all the joints 
cylindrical, the pedicels being half the length of the joints; 
verticils small. Front part of thorax black, becoming ferru- 
ginous-brown posteriorly. Scutellum ferruginous. Ilalteres 
white ; pedicels long, with rather small pyriform clubs, 
clothed, like the pedicels, with scattered black hairs. Ab- 
domen ferruginous -brown, with a few hairs giving silvery 
reflections. Legs long, clothed with black hairs giving silvery 
reflections ; femora longer than the tibim ; first joint of 
tarsus very short, second joint four or five times the length 
of the first, third about one-tbird the length of the second, 
fourth and fifth slightly shorter than the tnird. Wings with 

i yellowish tinge, very small hairs. Veins yellowish ; first 
ongitudinal one-thir^ length of the wing, close to costa; 
second longitudinal joining margin just before the apex; 
transverse vein joins first longitudinal at two-thirds of its 
length from the base. 

1 have only one apeciinan, taken at Lincoln, October. 

Diplosis difficilis, . n. sp. Male. Length of anteunuB, 
0*064; expanse of wings, 0 055 x 0*019; body, 0*081 x O DOo. 
Antennae brownish, with nioderately-long black verticils; 
double joints about the same length as their pedicels, but 
siogie joints considerably shorter; last joint ending in an 
appendage about as long as its pedicel. Head black, smooth. 
Inorax yellowish-brown, darker anteriorly ; a patch of black 
curved hairs on each shoulder, but otherwise surface of thorax 
smooth. Soutellurn light yoUowish-brown, smooth. Halteres 
with long pedicels ending in a comparatively small club; 
dirty^wfaite in colour, clothed sparingly witli black hairs. 
Abdomen yetlowish-browu ; posterior part of the segments 
darker, clothed with black hairs, giving silver refiections. 
Xite about three times the length of the body, slender, light- 
vmiow, but a^ipearittg nearly blAck from the large number of 
bkek haim situated on them ; tibim slightly swollen at the 
Wings hyaline, with slight yellowish tinge. Veins 
flrs^ longitudinal ending a little before half the 
diitaiss^ Slcaig the ebsta ; second longitudinal reaching the 
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margin of the wing at the apex ; branch of third longitudinal 
very indistinct. Surface of wings clothed with long black 
hairs ; fringe long. 

I have only one specimen, of a male insect. (Lincoln, 
February.) 

Diplosis melana, n. sp. — Antennae, 0 035 ; expanse of wing, 
0 077 X 0 029 ; body, 0 033 x 0 020. Antennas dark-brown ; 
joints of flagellum cylindrical, more than twice the length of 
their pedicels, ornamented with a few short verticillate hairs ; 
terminal joints slightly shorter than the others, and conical 
in shape. Head black, with short hairs rising from its 
posterior border. Thorax black, and hairless except for a few 
tufts arising from the shoulders. Scutellum dark-grey. Ab- 
domen black, ferruginous on the flanks ; a few hairs on the 
sides of the segments with silvery reflections. Halteres with 
short pedicels clothed all over with black and grey hairs; 
club pyriform, small. Le^s moderately long, dark-brown, 
covered rather thinly with black hairs ; femora rather stout ; 
tarsi lighter in colour than the proximal joints. Wings 
with a grey tinge, a few short hairs scattered over their sur- 
face. Veins yellowish-brown except the second longitudinal, 
which is black; first longitudinal joining the costa about 
half-way from the base of the wing, the transverse vein, which 
is almost colourless, joining it at about two-thirds of its 
length ; second longitudinal reaching the margin at the apex 
of the wing; apex of forks of third longitudinal l>elow end of 
second longitudinal. 

I have only one female specimen. (Lincoln, November.) 

Diplom minuta, n. sp. Female. Antennas, 0*026 ; expanse 
of wings, 0 060 x 0 018 ; body, 0*080 x 0*011. Antennad block; 
joints of flagellum with short pedicels, about one-third the 
length of the joints; cylindneal, ornamented with short 
black verticils. Anterior portion of thorax black, becoming 
red towards the extremity ; a few white scattered hairs on 
its surface. Scutellum red. Halteres with slender pedicels ; 
club small, pyriform, covered like the pedicels with scattered 
black hairs. Abdomen with the anterior segments dark- 
brown, but becoming red towards the posterior end ; a few 
scattered hairs with silvery reflections situated on its surface. 
Legs rather short, dull-yellow in colour, covered with hairs 
black in colour but giving silvery reflections; tibi«a slightly 
shorter than the femora ; first and fifth joints of tiie tarsus 
about the same length, second joint about twice the length 
of the third, which is longer than the fourth. Wings bvaime, 
with yellow reflections. Costa and second longitudinal dark- 
brown in colour, the others light - grey ; first longitudinsJ 
ending at about one-tlnrd along the costa; second longitu^ 
dinal ending at the apex ; branch of third longitudinal fomui 
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very acute angle with the trunk. Wings covered with slight 
pubescence. 

Separated from 2>. duhia by shorter legs and smaller size ; 
from Z>. difficilis by character of hairs on wings. (Lincoln, 
November.) 

B. Second Longitudinal Vein reaching the Margin of tlie Wing beyond 

the Apex. 

Diplo&isfragilts.n.^p. (Plate VII., 3.) Male. Antennas, 
0*049 ; wings, 0 066 x 0*027 ; l>ody, 0 033 x 0 006. Antennas 
with the joints longer than their |}edicels, double joints nearly 
the same length as their pedicels ; sub-globose ; double joints 
cylindrical, with transverse suture, smoky-grey in colour ; 
verticils not numerous, moderately long, black. Thorax fer- 
ruginous, dark in front but becoming lighter posteriorly. Scu- 
teUum semicircular, opaque, white. Haltercs with long slender 
white pedicels; club pyriform, with small conspicuous thick 
black hairs. Abdomen with first segment ferruginous, the two 
succeeding segments much darker; the u.sual scattered hairs 
are present arranged on the posterior borders of the segments. 
Legs long and slender, light-yellow ; femur and tibia about 
equal in length ; first joint of the tarsus very short, second 
slightly shorter than the tibia, other joints much shorter, the 
ftftn bein^ the shortest. Wings perfectly hyaline, a few' short 
black hairs being scattered over the surface. First longi- 
tudinal about one- third the length of the wing, marginal 
cross-veins situated half-way along it ; second longitudinal 
at first straight, but afterwards strongly arcuated, ending a 
little beyond the apex ; apex of feet of third longitudinal 
situated exactly below the end of the first longitudinal. 

1 have several s^ciniens, collected at Lincoln during 
November and Deceixmer. 

Diplosis hirta, n. ap. female. Antennae, 0*033; wings, 
0*07J X 0*027 ; body, 0*088 x 0*011. Antennae dark-brown ; 
ioints of seapus fuscous; flagellar joints about twice the 
length of their pedicels, with one circle of long black verticils 
attached to the bafife; joints cylindrical, but constricted in 
the middle; terminal joint with distinct projection from its 
end. Thorax dork-brown, with two tufts of long black hairs 
arising on each lateral marmn. Bcutellum opanue, white. 
Halteres with long pedicels bearing a club thickly covered 
with black hairs. Abdomen dark-brown, with its segments 
much more hairy than in the other species. Legs dark-brown 
or black, covered with short black hairs-— these ore longer 
on the femora than elsewhere; joints of the legs as in D. 
/raai/is. Wings smoky, their surface very densely covered 
with a brown pubescence ; long, stiff, black hairs project from 
the eosta, md there is a deep fringe extending right round the 
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posterior bonier ot the wing. First longitudinal less than 
one-half the length of the wing ; second longitudinal arcuated 
at the tip, ends slightly beyond the apex ; anterior branch of 
third longitudinal very indistinct ; transverse vein situated 
less than half-way along the first longitudinal. 

I have two specimens, taken at Lincoln during November. 

IHplosis seoparia, n. sp. Female. Antennte, 0 036 ; wings, 
0-088 X 0 038 : body, 0-059 x 0-012. Antennie dark-brown ; 
joints about twice the length of their pedicels, cylindrical 
in shape, but slightly constricted in the middle; verticils 
short and scattered ; terminal joint of the antennte bears a 
pointed projection at its end. Palpi pink. Thorax dark- 
Wwn, with two narrow pink stripes, widely separated at the 
anterior end, but convermng considerably towards the sou- 
tellnm ; a few hairs on the lateral margins and on the pink 
stripes. Scutellum pink, with a row of hairs on its semicircu- 
lar posterior margin. Halteres with long slender red pedi- 
cels, bearing a pyriform dub clothed rather thickly with black 
hairs. AMomen bright-pink, the posterior margins of the seg- 
ments, as usual, bearing a few long hairs. Legs dark-brown ; 
femora and tibiae about equal in length ; joints of the tarsus 
as in D. fragiUs. Wings smoky, rather thickly covered with 
a brown pubescence. First longitudinal rather less than half 
the length of the wing ,- second longitudinal at first straight, 
but afterwards strongly arcuated, ending considerably beyond 
the apex ; fork of third longitudinal shghtly beyond the end 
of first longitudinal; cross-vein situated less than half-way 
along first longitudinal. 

I have two female specimens of this insect, which were 
taken at Lincoln in November. 

Diplom wanganuiensis, n. sp. (Plate VII., fig. 2.) Female. 
Antennte, 0-049 ; wings, 0 096 x 0 036 ; body, 0-071 x 0-014. 
Antennte darl^-brown ; joints of the scapus dull- yellow, nearly 
orbicular ; basal joints of the flagellum more than double the 
length of those near the apex ; basal joints much more, and 
apical joints slightly more, than double the length of their 
pedicels ; terminal joint with a small projection ; verticils 
small and scattered. Palpi the same colour as the joints of the 
scapus, as long as the antenne up to the first Joint od the 
scapus. Thorax ferruginous, with two converging light lines ; 
perfectly glabrous. Scutellum ferruginous, without burs. Bal- 
teres with long slender white jiedicels, the clubs being dariier 
owing to the presence of black hairs. Abdomen t»nk, with 
long slender ovipositor ; very few haurs on the segments. 
Lejgs light -btown> long and slender, very slightly hairy. 
Wings pellucid, glahrons, or slightly hairy. Oosta and second 
longitadSHd li^t-red ; first lonc^tudinal a littie more than 
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one-thini the length of the wing; second longitudinal strongly 
arcuated, joining the margin some distance bevond the apex ; 
third longitudinal very slightly bent upwards at the fork. 

1 obtained two specimens of this insect in a swamp at 
Wanganui. 

Diplosis flava, n. sp. Male. Antenine, 0 092 ; wings, 
0*115 X 0*037 ; bo<ly, 0*059 x 0*013. Joints of the scapus sub- 
globose, bright-yellow; flagellum cinereous; double joints 
rather shorter than their pc^diccls, single joint about a quarter 
the length of their pedicels ; length of double joints near the 
base about three times their bre^idth, near the apex the length 
is about double the breadth ; terminal joint longer than the 
three or four double joints immediately preceding it, becoming 
at its apex a colourless wojection closely resembling a broken - 
off piece of pedicel. Palpi long and slender, light-yellow. 
Thorax yellow, perfectly glabrous, rather darker on the lateral 
margins. Halteres with very long and slender pedicels, bear- 
ing a small pvriform yellow club. Scutellum v\iiite, perfectly 
glabrous. Abdomen pink, with several bristly yellow hairs 
on the margins of the segments. Legs long and slender, 
yellow, but rather thickly clothed with small black hairs. 
Wings almost glabrous, hyaline. Veins colourless, except the 
basal portion of the costa, which is yellow ; first longitudinal 
less than half the length of the wing; second longitudinal 
strongly arcuated, joining the ruar^n some distance beyond 
the apex of the wing ; transverse vein half-way along the first 
longitudinal; fork of third longitudinal beyond the end of 
the first longitudinal. 

I obtained a single specimen of this insect in a swamp at 
Wanganui. 

Subit 0 ction li, 

CrosB'Veiu very oblique, originating at the root of the first 
longitudinal vein. 

Sulhgenus EpidosU. -^Becoad longitudinal vein sinuous before 
the cross-vein. Joints of the autennas pedteell^ in both 
sexes, their number variable. 

EpidoBu tnagna, n. bj>. (Plato V., fig. 4.) Male. Length of 
antennw, O'lfifi ; expause of vduj^, 0*458 x 0*055; length of 
body, 0*068. Antonns 3 + 23 Jointed, longer than body, pale- 
brovra ; long pedicels ; joints about half the length of iJie 
pedicels, sub-jpobose ; verticils long, arranged in two whorls 
on the joints ; scapus Joints near base of the flagellam Mmost 
eylindnoal ; Joints longest in centre, decreasing in rise towwrds 
«|M»x;. Pidpi moderately long. Basal three Joints of the fiagel- 
lum oovcited with scattered black hairs. Tbonx deep-brotrn, 
with two tufts of long black hairs, one tuft at each side ; collare 
glistemng<‘Wbite; eentie of thorax marked by a cuneiform stripe 



240 


Tranmciiom. — Zoology. 


of fuscous brown, <1 owd the middle of wliich there is a narrow 
black line ; sides of the fuscous-brown stripe marked hy a 
single row of long black hairs. Scutelluin glistening* white, 
witli long black hairs on posterior portion. Hal ceres long, 
densely haired ; club moderate. Abdomen light yellowish- 
red, densely covered with long grey or black hairs. Legs 
long and slender, everywhere covered with short black hairs, 
which ore more numerous on the fore femora and less nume- 
rous on the tarsal joints than elsewhere. Wings pellucid, 
densely pubescent ; violet, red, and blue reflections. Costal 
veins testaceous, but becoming red towards the apex of the 
wing; cross-veins pale, nearly straight,, diverging from first 
longitudinal about four times the length of cross-vein from 
end of first longitudinal ; second longitudinal thin, with a 
deep bow before cross-veins, reaches wing-rnargin beyond 
the apex ; both branches of the third longitudinal indis- 
tinct. 

Female. Size of body, 0121; ovipositor, 0 044 ; antenn®, 
0*146; wings, 0*153. Joints of antennas, 2 + 25; pedicels 
short ; joints cylindrical near base, but becoming orbicular at 
the apex ; last joint two and a half times length of previous 
joint, subcorneal. Thorax dai*ker than in the male, cunei- 
form stripe separated into two narrow linear fuscous-brown 
stripes approaching one another, and becoming lost opposite 
the base of the wings. Abdomen darker than in male, but 
otherwise similar. Ovipositor long, needle-shaped, same 
colour as abdomen. Verticils not so long as in male. 

Epidosis agricoUB, n. sp. Female. Antenn®, 0*052 ; body, 
0*090 X 0*011 ; wings, 0*119 x 0*011. Antcnn® longer than the 
head and thorax, 2 + 11 joints ; joints nearly cylindrical, with 
short pedicels ; pedicels of lower joints shortest, those of central 
joints largest ; joints gradually decreasing in size from below 
upwards ; verticils few and scattered. Palpi bright-red, with 
a few scattered black hairs. Collars testaceous. Thorax a 
uniform pink colour, with two shallow and narrow grooves 
extending from the collare, where they are widely separated, 
to the base of the wings, where they are close together; a 
lew scattered black hairs on the grooves and sides of the 
thorax. Scutellum rather brighter in colour than the thorax, 
with a few hairs on the posterior border. Halteros long, with 
white glabrous pedicels ; club white and glabrous. AUomen 
of a lighter pink than the thorax, with a few scattered hairs on 
the segments. Legs long and slender, covered ratW thickly 
with i^ort black hairs. Wings pellucid, thinly covered with 
black hairs. Second longitudinal vein bent in a short arctta*^ 
tion before junction with cross -V6in» afterwards strongly 
bowed, and terminating beyond the apex of the wing; boto 
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branches of third longitudinal vein indistinct; costal and 
second longitudinal veins rod ; transverse vein short, joining 
first longitudinal three times its own length from end of first 
longitucUnal. 

Lincoln, November. 

Epidosis ordinaria, n. sp. Male. Antennin, 0 046 ; body, 
0-049 X 0 008 ; wings, 0-109 x 0-036. Antennee 2+11 joints; 
joints of Bcapus nearly white ; lowest joints of flagellum 
nearly cylindrical, shortly pedicelled ; pedicels of middle 
joints longer, and joints shorter and oval ; terminal joints 
small and oval; verticils few but long. Palpi moderately 
long, testaceous. Thorax dark-brown, becoming lighter pos- 
teriorly, with a few scattered black hairs. Scutellum opaque, 
white, with one or two black hairs, sometimes bordered with 
red. Hal teres fuscous, pedicel densely covered with short 
black hairs ; club moderate, covered with short black hairs. 
Abdomen pink, with scattered grey hairs. Legs long and 
slender, clothed with black hairs. Wings pellucid, densely 
covered with brown hairs, which are especially long in the 
frin^ on the inner margin. Veins testaceous to red ; second 
longitudinal slightly arcuated before junction with transverse 
veins, afterwards broadly arcuated, and ending slightly be- 

i rond apex of the wing ; transverse vein short, about a quarter 
ength of first longitudinal from rising-point of transverse to 
costa. 

Most noticeable points : Colour of the scutellum and 
halteres, and veins of the wing. Common, October to March. 
Lincoln. 

Epidosis aurea, n. sp. (Plate VI., fig. 3.) Antennas broken ; 
wings, 0*110x0*048; body, 0*051x0*024. Antennas unfortu- 
nately broken in my single specimen ; joints of scapus red in 
colour, with a few black hairs ; flagellar joints all oval, with 
pedicels about half as long as themselves ; joints cinereous in 
colour, with few but long verticils of a black colour. Palpi tes- 
taceous. There are eight flagellar joints remaining on one an- 
tenna, all of which are simuar in siso and shape. Anterior 
portion sides and posterior portion of the thorax orange-yellow 
in colour, a central dark-brown mark extending from the collare 
to a little anterior to the point of insertion of the wings, its 
length being about three times its breadth ; on each side one 
black mark about the same sise as the central brown mark, 
but Situated more posteriorly ; between the central and lateral 
mcarim orange-yellow stripes with a few golden hairs. Bcutel- 
lum golden-yellow, with a few golden hairs. Halteres light- 
omnge; peoicels long, and, like the club, clothed sparingly 
wiftemaok haim, Ab^men dark-red, with a few grey hairs 
scattered over ths segments, Legs long and slender, fuscous, 
10 
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covered wilh slioit grev and black hairs. Wings covered all 
over with short black nairs. Veins brown, distinct ; second 
longitudinal vein nearly straight before junction with cross- 
vein, afterwards arcuated ; transverse cross-vein about one- 
sixth length of first lon^tndinal from point of origin of trans- 
verse vein to junction with costa. 

1 have at present only a single specimen of this distinct 
species, which was captured at the foot of Mount Torlesse 
early in March. 

Section II. 

Wings with four longitudinal veins. 

Sub-family II. LESTBEMINA. 

Wings with at least four longitudinal veins, or at most five ; 
sometimes a rudimentary vein behind the fifth. The addi- 
tional vein is placed between the two veins corresponding 
to the second and third of the first sub-family, and is 
generally furcate. Ocelli nearly always present. First 
tarsal joint not shortened. 

1. Ocelli extant. 

A. Wings with four longitudinal veins ; the third not furcate ; 
the fourth furcate, representing the fourth and fifth longi- 
tudinal veins of other genera coalescent for the first half of 
their course. 

Genus I. CAUpynomzA, Meigen. (Plate VII., fig. 1.) 
Antenncsfi+C to 2-f 23 jointed, moniliform, verticillate ; joints 
ovate, loutiform, or cylindncal, with long ]^icelB in the 
male and sessile in the female, or sesrile in both sexes. 
Wings large, considerably rounded at the apex ; in some 
cases the base of the wing is cuneiform, in other cases the 
posterior angle is prominently rounded ; hairs often scaly ; 
long cross-vein. 

A. Wings cunei/ormly narrotced at the base. 
Catwylomysa tenuis, n. sp. Body, 0‘038 x 0*013 ; antenniB, 
0*027 ; wings, 0*049 x 0*026. 

Antenna grey, 2 -f 9 jomts; basal joints of flagellum 
rather large, globose, not quite so long as their pedicels; 
gradually decreasing in size towards the apex; ornamented 
with long vertidls Erected forward and just .reaobiim a litUe 
beyond we base of the succeeding joint. Thorax ^hort and 
br^, black or dark-brown, but paler on the lateral matdns ; 
a few long block haurs arise from its surface, dbutmloin 
large, semicircular, grey. Halteres white, with very elongat^ 
pyriform clubs, on which some black hairs are situated. Ab- 
domen pale, testaceous, with blaiflc hairs scattered over its. 
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surface. Genital appendages elongated. Legs slightly paler 
than the abdomen ; femur rather stout* shorter tl^ tibia ; 
very few hairs on any of the joints. Wings slightly smoky. 
First longitudinal rather distant from the costa, about half as 
long as the wing ; second longitudinal ends slightly beyond 
the apex of the wing ; basal portion more than five times the 
length of the transverse . vein ; third longitudinal very pale, 
issuing from the basal portion of second longitudinal at a little 
beyond half its length, disappearing before the margin ; fourth 
longitudinal with a long anterior branch, nearly straight, 
posterior branch distinct, and strongly arcuated. Surface of 
wing covered with black hairs. 

Lincoln, November. 

Oampylomyza lincobticHsis, Male. Antennte, 0048; wings, 
0 044 X 0 025; body, 0 027 x 0 006. 

Antennas brown; joints of scapus slightly compressed; 
joints of flagellum thirteen in number, large, globose, de- 
creasing in size from below upw^ards ; pedicels nearly twice 
as long as the joints ; verticils black, long, pointing forwards, 
just reaching the base of the succeeding joint; terminal joint 
much smaller than the rest, oval, rather longer than its pedicel, 
its verticils slender. Thorax about as broad as long, black, 
but ornamented with a few golden-yellow hairs. Scutellum 
semicircular, black. Halteres with slender pedicels and a 
circular white club. Abdomen black, slightly haired. Legs 
light-brown, rather short and robust, not hairy. Femora 
rather longer than the tfbisB. Wings pellucid. First longi- 
tudinal joins the costa at about half its length, part beyoud 
the transverse vein about twice its length ; second longituainal 
bent at junction of third longitudinal and of transverse vein, 
afterwai^s strongly arcuated, joining margin beyond the apex ; 
basal part about five times the length of transverse vein ; 
third lou^tudinal arising at about two-thirds of its length ; 
third longitudinal vex^ faint, disappearing before reaching the 
margin; fourth longitudinal faint, anterior branch nearly 
straight. Surface of wings covered sparingly with black hairs. 
Lmcoln^ November. Only two speounens. 

CampiftomyMa mimita, n, sp. Female. Autennce, 0*011 ; 
wings, 0*086 x 0 014; body. 0*028 x 0005. 

Antentus dark-l»^wn. 2 + 7 jointed ; joints of flagellum 
with vdry short t^icels, broader than long, ornamented rather 
opating^ with mug radiating verticils; terminal joint oval, 
talker longer than the others, and ornamented in the same 
manlier* Thorax dark-brown, with lateral margins much 
B^tsres with slender white pedicels and a small 
White dttK .Abdomen snudey-brown. darker at the posterior 
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bordcir of the segtnents. Legs short, the same colour as the 
abdomen, rather hairy. Wings hyaline. First longitudinal 
about half as long as the wing, part beyond the transverse 
vein about as long as the transverse vein ; second longitudinal 
vein distinct, only slightly bent, joining the margin distinctly 
before the apex of the wing ; third longitudinal very indis- 
tinct, disappearing long before the margin is reached ; fourth 
longitudinal indistinct, anterior branch long and nearly straight. 
Surface of the wings covered with a few scattered black hairs. 

I have only one specimen, taken at Lincoln in February. 

Campylovizyaiiitidat n. Hf. Female. Antennce, 0 028 ; wings, 

0 038 X 0 018; body, 0 033 x 0 008. 

Antennas dork-brown ; joints of flagellam thirteen in num- 
ber, oval, about twice the length of their pedicels, ornamented 
with a few straight radiating verticils ; terminal joint smaller 
than the others, without any projection. Thorax black and 
shining, without any hairs. Scutellum light-brown, oval. 
Halteres with a moderate pedicel and a small white club. 
Abdomen cinereous, narrowing considerably posteriorly, sur- 
face with a few scattered halrB. Legs light-brown ; femora 
and tibias robust, with a few scattered black hairs ; first joint 
of tarsus double the length of the second ; the others are 
always slightly shorter than the preceding joint, except the 
last, which is longer than the fourth. Wings slightly smoky, 
first longitudinsd less than half the length of the costa; 
transverse vein long, but slightly shorter than that part of 
the first longitudinal beyond the point of junction ; second 
longitudinal very distinct, distant from first longitudinal, 
joining margin at the apex ; third longitudinal very indis- 
tinct, disappearing long before the margin ; fourth longi* 
tudinal fairly distinct, but both branches disappear before 
they reach the margin. Surface of the wing witn scattered 
black hairs. 

Lincoln, February. 

OampyUmyza hvrta, n. sp. Wings, 0 044 x 0*019 ; . body, 

0 038 X 0 006. 

Antennae apparently 2 + 11 joints ; joints of flagellum 
dark-brown, almost sessile, ornamented with a few short 
verticils ; terminal joint equal to the others in size. Thorax 
dark-brown, almost smooth. Scutellum dark-brown. Hal- 
teres with a large dub, almost black from the clothing of 
short hairs. Abdomen nearly cylindrical, but bulging out at 
the segments ; dark-brown, but lighter than the thorax and 
scutellum. Legs short, dull liffht-jrellow, ornamented with 
rather long black hairs; all the joints are rather etput. 
Wings hyaline, suriaoe covered with long black hairs. J^rst 
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longitudinal vein about half the length of the costa, part 
beyond junction with transverse vein slightly longer tnau 
transverse vein; basal portion of the second longitudinal 
About four times as long as the transverse vein, only slightly 
arcuated, joining the margin before the apex of the wing; 
third longitudinal very indistinct, proceeding from the second 
lonjjitudinal about two-thirds of the length of second longi- 
tudinal; fourth longitudinal very indistinct, anterior branch 
rather long and only slightly bent* 

I have only one specimen, and its antennuB are so con- 
torted as to render it almost impossible to count the joints 
or measure their length. Lincoln, February. 

Campylomyza squainatat n. sp. Female. Antennae, 0 037 ; 
wings, 0-067 x 0*025; body, 0*042 x 0*011. 

Antonnun light-brown, 2 + 10 jointed ; joints of scapus 
lentiform, not hairy ; joints of flagellum nearly globose, about 
half as long as their pedicels, last two joints much smaller 
than the rest, and with much shorter po^cels ; terminal joint 
oval ; all flagellar joints ornamented with long verticils 
directed forward and reaching to about the middle of the 
succeeding joint. Thorax black, almost destitute of hairs. 
Scutelliim dark-brown. Halleres with short pedicels and 
small club. Abdomen black, covered with black hairs ; geni- 
talia orange. Legs light dull-yellow, the posterior pair being 
much longer than the two anterior pairs ; femora and tibite 
robust, covered with short black scaly hairs, very loosely 
attached. Wings pellucid. Veins light-brown, rather incon- 
Apicuons owing to the thick covering of scaly black hairs 
spread over the surface of the membrane ; first longitudinal 
slightly more than half the length of the wing; transverse 
vein situated rather more than its own length from the end of 
the first longitudinal; second longitudinal ending at the apex ; 
third longitudinal arising about two-thirds of the length of the 
basaJ portion of second longitudinal, disappears long In^fore 
reaching the margin; anterior branch of fourth longitudinal 
distinct, arcuated, reaching the margin ; posterior branch only 
slightly bent, does not reach the margin. 

I have only one specimen, taken at Lincoln in September. 

B. Witigz^ rounds at the haze, 

Campylomyza magm, n. sp. Female, Antennas, 0*017 ; wings, 
0 088 X 0 089 ; body, 0*088 x 0-016. 

Antennas dark-brown, 2 + 10 jointed, nearly oylindrioal; 
joints of scapus only slightly hairy; flagellar joints sessile, 
^vered with a short pubescence ; terminal joint the smallest. 
Falpi short and stout, brown. Thorax black, a central wedge- 
shaped portion shining, but the rest dull. Halteres with a 
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short brown pedioel, but & largo cinereous club.- Abdomen 
cyUndrical, terminating in a short ovipositor. Abdomen 
clothed with short black hairs. Legs short and rather robust, 
dark-brown; first joint of the tarsus about half as lon^ as 
t^ tibia and about double the length of the second joint; 
very few hairs on any of the joints. Wings smoky. Second 
longitudinal and costa dark-brown, the others lighter ; distmct 
indication of auxiliary vein, but it does not join the co^ ; 
first longitudinal rather more than half the length of the 
wing, bending down at the junction of the transverse vein, 
which is only one-fifth of the length of remaining portion of 
first lonmtudinal ; basal portion of second longitudinal about 
one-third of the length of vein, only slightly bent, joins 
margin before the apex of the winp ; third lon^tudinal very 
indistinct, arising from second longitudinal at a little beyond 
a third of length of basal portion, cannot be followed more 
than a third of the distance to the margin ; fourth longitudinal 
distinct, anterior branch only slightly bent, posterior branch 
almost at right angles, disappears before reaching the posterior 
margin of the wing. Posterior angle of the wing pronounce<l. 
Surface covered with a minute brown pubescence. 

1 have only one specimen of this large distinct species, 
taken at Lincoln in December, 1893. 

Campyhmyza rohusta, n. sp. Male. Antennse, 0-024 ; wings, 

6-070 X 0-031 ; body, 0 065 x 0 011. 

Antennie black, 2 11 jointed ; flagellar joints almost 

globose; pedicels about a quarter the length of the joints; 
all the joints are covered with hairs, but there are no 
verticils ; subtemiiual joint oval, and longer than the others, 
which are slightly compressed longitudinally ; terminal joint 
much smaller than the others, apparently without a pedicel. 
Thorax black, clothed sparingly with light-coloured hairs. 
Sbntellum black. Halteres with short thick brown pedicels, 
ending in rather a large oval cinereous club. Abdomen very 
dark brown, covered with scattered black hairs. Legs li^t- 
brown ; femora about the same length as the tibue, thick, 
clothed sparingly -with light-coloured hairs. Wings with a 
distinct anal angle, rather smoky, covered with bmck hairs. 
First longitudinal leas than half the length of the wing, part 
beyond point of origin of transverse vein about four times the 
lOngth of transverse vein ; second longitudinal slightly ^t, 
eumi^; a very little before apex of the wing, very distinct: 
third longitudinal very indistinct, arising a little beyoiid 
noid^e point Of basal portion of second longitudinal; bctth 
branches oi fourth longitudinal distinct, but the posterior 
branch does not readi the margin. 

.Lincoln, February. 
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Campylomyza ardinana, n. sp. (Plate V., fig, 5.) Male and 
female. Antenn®, 0 012 ; wings, 0 063 x 0 029 ; body, 
0 052 X 0-007. 

Aiitennie light-brown, 2 + 10 joints ; first joint of scapus 
large, globose, second much sniailer; lowest joint of flagel- 
lum lighter than the rest, oval, others subglol^se, with pedi- 
cels about half their length ; ornamented with numerous 
verticils about twice as long as the diameter of the joints ; 
terminal joint oval, much smaller than the rest. Thorax 
dark-brown, with a few hairs. Scutelluin semicircular, brown. 
Hitlteres with a short pedicel l)earing an elongated pyriform 
club, light-brown" in colour, and pubescent. Abdomen dark- 
brown, ornamented with numerous brown hairs. Ijegs more 
elongated than usual ; femora and tibiie robust ; very light 
brown or pale-yellow, thinly clothed with rather long light- 
coloured hairs. Wings rather smoky, clothed with rather a 
thick covering of light-brown hairs. Slight rudiment of 
auxiliary vein; first longitudinal less than half the length 
of the wing, part beyond point of origin of transverse vein 
about twice the length of the transverse vein ; second longi- 
tudinal slightly curved, ending at the apex of the wing. Third 
longitudinal indistinct, disappearing a little distance from the 
inar^n ; fourtli longitudinal indistinct, anterior branch nearly 
straight, reaching the inar^n, posterior branch nearly at right 
angles to it, and disappearing close to the margin. 

Two specimens, one male and one female. Lincoln, Feb- 
ruary. 

Geuus Lbstbbmia, Macquart. 

AntennsB momliforiii, vertioillato, in the male 2 + 14, in the 
female 2 + 9 to 2 + 10 jointed ; the joints in the male 
almost ovate, pedioelted ; in the female more cylindrical, 
with short pedicels. Wings large, moderately broad, 
with prominent posterior an^le. First longitudinal vein 
very short; second longitudinal short, running rather 
olose*to costa, joining the border much before the apex of 
the wing ; third longitudinal vein with a very long fork ; 
cross-vein small beyond the middle of the first longitudinal 
vein. 

Bknse records no species from Australia, but says the 
genus is represented by a few American and European species. 

There seems to be some doubt as to whether ocelli are pre- 
sent in the European species. As shown in Plate VI., fig. 4, 
ocelli are always present in the New Zealand species. 

Jjeetn^ie^ nam^zealandia^ n. sp. (Plate VI., fig. 1.) Female. 
Antenim, 0*088 (largest), 6*014 (smallest) ; wing, 0*126 x 
0*060 (hmt), 0*071 X 0*028 (smaUest) ; body, 0*122 x 
0*022 largest), 0*060 x 0*014 (smallest). 
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Antennte dark-browu ; joints cylindrical, with very short 
pedicels ; terminal about iialf as long again as tlie penultimate 
joint ; a circlet of short verticils arises from the basal portion 
of each joint. Lower portion of Irons black. Three ocelli, 
situated in a triangle just above point of insertion of the 
antennae. Compound eyes far apart, emarginate, the antennae 
being situated in the bend in the outline. The antenn» are 
nearly surrounded by a single row of facets, beod-like in ap- 
pearance. Palpi light-yellow. Thorax dark -brown, hood- 
shaped ; two stripes of lighter colour inclined to one another 
like the sides of a wedge, the point directed posteriorly ; on 
these stripes long hairs are situated. Scutelluiii dai'k-brown, 
with a row of hairs along posterior margin. Halteres with 
short pedicels ending in elongate pyriform clubs ; light - 
brown in colour, with scattered black haifs. Abdomen dark- 
brown, anterior portion of third and succeeding segments 
light-brown. Surface of all the segments with slender light- 
coloured hairs. Legs not much longer than the al>domen ; 
light-brown femora, rather shorter than tibiae ; latter light- 

f )ink at the tip; first joint of tarsus more than double the 
engih of the se(5ond, others all shorter tlian the one pre- 
ceding them. Wings pellucid, covered with scattered short 
black hairs. Costal and second longitudinal pink ; rudiment 
of auxiliary vein present ; first longitudinal more than one- 
third the length of the wing, cross-vein near its tip very 
oblique ; second longitudinal ending long before the tip of 
the wing ; third longitudinal branching out of second just be- 
fore junction with cross-vein, fork long, both branches wavy, 
anterior branch ends at the tip of the wing ; fourth longitu- 
dinal commencing nearer base of wing than third longitudinal, 
nearly straight, almost disappears before reaching the margin ; 
fifth longitudinal distinct, strongly arcuated ; sixth longitu- 
dinal short, lying close alongside fifth longitudinal. Posterior 
angle of the wing very distinct. 

liincoln. Fairly common, especially in very eorly spring, 
but is found all the year round. 

Male. Antenn£B, 0*055 (largest), 0*035 (smallest) ; wing, 
0*077 X 0*030 (largest), 0*060 X 0*024 (smallest) ; body, 
0052 X 0*011 (largest), 0*046 x 0*011 (smallest). (Plate Vl., 
fig. 2.) 

Antennas light -brown, 2 + 14 joints; joints cylindrical, 
with pedicels twice their length ; itll the joints appear double ; 
ornamented with rather long verticils arising from the con- 
striction in the middle of the joint ; terminal joint oval, larger 
than those iuiniediately nreoeaing. 

At first 1 thought that there were three distinct species, 
which, on examination, proved to differ only in sise. This, 
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however, ie very marked, though not constant enough to 
constitute distinct species. In all other particulars but size 
all my specimens are exactly identical ; the antennse, veins o{ 
the winp, and other organs show no variation. I have not 
been able to examine the palpi in any but a very few speci- 
mens, but, so far as I have been able to ascertain, the structure 
is constant. 

All measurements given above are in inches. 


EXPLANATION OP PLATES. 

Plats V. 

Fig. 1. Miattor africoUSt female. 

Pig. S. Ceeidomyta desirtictor^ male. The only object of this diagram is 
to illustrate the difforenoe between this genus and Diphsis, 

Pig. 8. Diplatia dubia, female. 

Fig. 4. Kpidosis magna, male. 

Fig. 5. Campylomyza ordiwria, female. 

These dgures were all drawn from dried Bpeoimens. Their chief 
object ia to iliustrate the difference between the various genera to which 
they ^long. They should not bo tolled on for speoifio oharaoters. 

Plate VI. 

Fig. 1. Leztremia fumcB-Mealanduf^ female. 

Fig. 2. .r .. male. 

Fig. 8. Side view of Bpidasiz aurea (antennie broken). 

Fig. 4. Head of Lestremia novai-zealafidia : o, occiput; e, compound eye; 
/, frons; ocelli ; a, anteunee ; p, palpi. 

Plate VII. 

Fig. 1. Portion of antenna of CampyUmiyza* 

Fig. 2. Portion of antenna of male of Diplosts toanganuiensis. 

Fig. 3. Male of Diplosis fragHiz, 

Fig. 4. Diagram of ideal dipterous wing. 

Crffs. 

A. First costal cell. 

B. Second costal oell. 

0. Third costal ooll. 

D. Marginal cell. 

E. Sobmargina) cell. 

F. First Msterior oell. 

G. Second posterior oell. 

H. Third posterior cell. 

1. Diseal oell. 

K. First or large basal oell. 

ht Seoond basal cell, or anterior of the small basal cells. 

M. Third basal oell, or posterior of the small basal cells. 

N. Anal or axillary corner of the wing. 

O. Alar appendage (alala). 

a. Tranavetse ■hoolder-vein. 

b. Auxiliary vein. 

tf . Pint lonigitiidinal vein. 
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d. Second longitudiniJ vein. 

e. Thixd longitudinal vein. 

/. Fourth longitudinal vein. 

o. Fifth longitudinal vein. 
k. Sixth longitudinal vein. 

t. Small or middle tranaveree vein. 
k. Hinder tranaverao vein. 
h nt, n, 0. Costal veins. 

p. Anterior basal transverse vein. 

q. Posterior basal transverse vein. 

r. Rudiment of a fourth trunk. 

s. Axillary incision. 

t. Anterior branch of third longitudinal, 

u. Anterior intercalary vein. 

V. Posterior intercalary vein. 


Art, XXV . — New Zealand IHptera : No, 2, — Myceto* 
philidos. 

By P. Marshall, M.A., B.Bc., F.6.8., Lecturer on Natural 
Science, Lincoln College. 

\Read before the Philosophical Institute of Canterbury^ &th June, 

im.), 

Platee VIII.-XIII. 

Ik common with the other families of smaller flies, the 
MycetophilidiB have suffered sadly from neglect at the hands 
of New Zealand entomologists. The only species hitherto 
recorded as existing in this colony were described by Captain 
Hutton in the Catalogue of the New Zealand Diptera." He 
there gives descriptions of two species, one of which he places 
in the genus Idycetophila, and the other in the genus Plaiyuta. 
The specimens from which Captain Hatton draw his descrip- 
tions are fortunately still extant in the museum of Lincoln 
Agricultural College, so 1 have been able to examine them ; 
but I am unable to agree with Captain Hutton as to the place 
he assigns them in tho classilication of the Mycctophuidm, 
For reasons that will be given later on. 1 have deemed it 
necessary to establish new genera for both these flies, as they 
possess characters that certainly will not allow them to he 
placed in any previously-described genera. So far as my 
observations on the New Zealand representatives of this 
family have gone, 1 have been struck with the great diversity, 
of type and structure that is exhibited by our envies, for out 
of seven sub-sections into which the family is divided six are 
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abundantly represented in this colony. This is the more re- 
markable when one considers that all the Australian forms 
hitherto described are included in four of these sub-sections. In 
the majority of these divisions there ai*e insects that differ 
radically from any previously-established (genera, and for these 
new genera have been established, though with considerable 
reluctance in one or two cases. The insects of this family 
can easily be distinguished from all others by their strongly- 
curve<l thorax, and legs armed with strong spurs, as well ashy 
the arrangement of the veins of the wings. They can be taken 
very commonly on windows facing shady gardens at almost 
any time throughout the year. They are abundant in the 
early spring, and at Lincoln a few stragglers will be found as 
late as the middle of June. At Wanganui no less than ten 
distinct species could be found as late as the middle of July, 
and would doubtless be as numerous right through the winter. 
In their native haunts they can be taken abundantly by 
sweeping the undergrowth and ferns in all damp bush through- 
out the summer and the greater part of winter. Though 
usually small insects, one of our native species is more than 
an inch in expanse of wings, and to a casual observer would 
appear to belong to the Tipulid<e rather than to the Myce- 

In the present paper I ipve descriptions of thirty -five 
species, of which tne majority belong to old-established 
genera. They ore distributecl as follows : Macrocera, 4 
sp^ies ; bolitophila, 1 ; Oeroplafns, 3 ; Piatynra, 4 ; Scio- 
phila, 1 ; Tetragmeiira, 1 ; Brachydicrania, 1 ; ApheUnnara, I ; 
Myoetophila^ 6. Of these genera, species of Macrocera, Cero- 
pkLtm, PUiiyura^ Sdophila, and Mycetophila have lieen de- 
scribed froin Australia and the Old World. Species of Boli- 
Umkila and Tetfagmeura have been described from the Old 
World, but not from Australia; while the genera Heteropterm 
and Brachydiemnia have been established for insects recently 
described from Australia. Of the new genera established in 
this paper, the first three belong to the sub-section Myceto- 
hina, in which there were but three previously-existing 
mnerai containing but few species, all of which have been 
described from the Old Worla, Australia, so far, not having 
been shown to possess any. Two of the new genera are in 
some respects highly jpeeuliai*, and without doubt form a very* 
interesting feature of the New Zealand Diptera. The other 
new genera belo^ to well-rcproaented sub-sections, and have 
msny characteristics in common with previously-described 

S WtiOt but, owiiig to the rigid manner in which the genera of 
is family are described, and the slight variations that are 
igmirideiwd sufficient ^ to justffy their separation, they cannot 
he plaesid in any of the old genera. Some of the genera here 
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described may very possibly be discarded subsequently^ when 
our insects have been further investigated. Many that are here 
described as species may afterwards be reduced to varieties, 
while some of my varieties may very probably be raised to the 
rank of species. But, though blunders have been made, none 
of the genera and species described in this paper have be6n 
separated from others without considerable thought and care 
where the issue seemed in any way doubtful. 

CliABBIFICATlON. 

Winnertz, the great authority on this family of flies, 
<livided it into a large number of genera, separated from one 
another by what at flrst sight appear to be comparatively in> 
significant characteristics. His classification has neen adopted 
by all subsequent workers at the family, and has always l^en 
found thoroughly satisfactory. Although it )nay seem in some 
ways unnecessary to establish so many genera, yet if some 
were eliminated the remainder would coutain such an enormous 
number of species that it would be necessary to establish sub* 
genera and other minor divisions in order to provide for their 
thorough, systematic classification. The family is divided by 
Winnertz into three sections, according to the characters of 
the alar venation. All of these scctiorisare numerously repre- 
sented in New Zealand. The last sub-section of all, Myceto- 
philinat is divided into three classes, according to the number 
and position of the ocelli. It is this division that seems to me 
somewhat unsatisfactory so far as some of our New Zealand 
species are concerned. In one genus, for instance, which 1 
have called Anomala, there are two species evidently closely 
allied, but difToring in size, coloration, and other specific 
characters; in addition to merely specific distinction, how- 
ever, the larger species has only two ocelli, and the other un- 
doubtedly has three, and on account of this difference would, 
if Winnertz' classification were strictly adhered to, have to 
be placed not only in distinct genera, but even in different 
classes. As the two secies are evidently so closely allied I 
have included them botli in the same genus, and ho^ subse- 
quently to come across other species showing a transitioni 
and therefore justifying my classification. The first section is 
divided into five sub-sections, of which all but the first have 
New Zealand representatives. The second sab-sectioD, Myoe* 
tobina, as far as I can ascertain, embraces but a few species, 
which are placed in three genera. I already possess four 
distinct and in some respects ^uliar species to 

this sub-section, and have found it. necessary to establiA three 
new genera for their reception. From the comparatively 
limited area over which I have searched compared to the vast 
extent of forest-land in this country, I feel confident that 
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many more species, and probably genera, will yet be dis- 
covered belonging to the sub-section Mycetobince. Generally 
the Mycetophilida are excessively abundant in the colony, 
owing probably to the great extent of damp bu8h-covere<l 
country, and wherever search is made new species are dis- 
covered in comparative plenty. 

The following is a reHum^, taken from Skuse's ** Monograph 
of Australian Mycetophilida,** of Winnertz' classification of 
the family. Only those genera are described that have so far 
been shown to possess representatives in this colony. Where 
genera of my own are mentioned their probable relation to 
other genera is indicated. 

Beotion I. — Second longitudinal vem arising from the fourth 
longitudinal vein, at the middle of it, or more or less before 
the middle of it. Marginal cross-vein elongated, very 
obliquely situated. Inner marginal cell dilated. Anterior 
branch of the second longitudinal vein seldom missing 
(in Diadacidia only). Anterior branch of the fourth longi- 
tudinal vein issuing from the base of the second longi- 
tudinal vein. Fifth longitudinal vein generally perfect. 
Ocelli on the front. 

Section 11. — Second longitudinal vein arising from the fourth 
longitudinal vein near the root of the wing. Marginal 
cross-vein not elongated. Inner marginal cell not dilated. 
Anterior branch of the second longitudinal vein always 
present, very small, situated very near the marginal cross- 
vein; consequent! v the marginal cell is very short. An- 
terior branch of the fourth longitudinal vein issuing from 
the fourth lor^itudinal vein beyond, at, or before the 
middle of it. £^ifth longitudinal vein incomplete. Three 
ocelli on the front. 

Section III. — Second longitudinal vein, marginal cross-vein, 
fifth longitudinal vein, and inner marginal cell as in 
the last section. Anterior branch of second loi^itudinal 
vein always missing; therefore only two submar^nal cells. 
Anterior branch of the fourth longitudinal vein arising 
from the fourth longitudinal vein beyond, at, or before the 
middle of it, rarely missing, more rarely still the anterior 
branch of the third longitudinal vein missing. Ocelli 
i^ree« or only two— namely : (A) Throe on the front ; 
(B) ttiree, one on the inner margin of each of the com- 
pound eyes, the third always very small, situated in 
the xnidale of the anterior margin of the front ; (C) 
two, one on the inner margin of each of the compound 
eyes. 
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Summary of /A<? Ornera at preaetit known in New Zealund, 
SECTION 1. 

Sub-Bection I. Diadooid!n.k. 

Sub-seciion II. MYOfiTOBiNAS. 

Ant^Tior branch of the second longitudinal vein large, end* 
ing in the costa, and forming with the second longitudinal a 
fork having its base at or beyond the marginal cross •vein. 
Anterior branch of the fourth longitudinal vein and the third 
longitndinal vein issuing from the second longitudinal vein. 
Fifth longitudinal vein perfect. Inner marginal cell large. 
Surface of the wing hairy, or only microscopically pubescent. 

Genus Nervijuncla, gen. nov. 

Anterior branch of the second longitudinal vein and the 
second longitudinal vein forming a fork having its base beyond 
the marginal cross-vein ; base of the fork Tving just before 
the base of the tliird submarginal cell. Surface of the wing 
hairy. Third longitudinal vein arising from the second longi- 
tudinal vein beyond the apex of the inner marginal cell. 

This genus is closely allied to DiUmiyia^ but differs from it 
in the third longitudinal vein arising beyond the apex of the 
inner marginal cell. 

Genus Cyrtonmra, gen. nov. 

Auxiliary vein long, complete. Anterior branch of second 
longitudinal verv long. Fork formed by branches of second 
longitudinal with its apex lying behind the apex of the fork of 
the third longitudinal vein. Both branches of second longitu- 
dinal vein highly arcuated. Surface of wings slightly hairy. 

This genus is very different from any previously described. 
It should probably occupy the first place in the sub-section. 

Genus Huttonia, gen. nov. 

Auxiliary vein absent. Fork formed by the branches of 
the second longitudinal vein, long. Anterior branch of third 
longitudinal represented by a rudiment extending a short dis- 
tance into the disc from the posterior margin. Posterior 
branch of third lonmtudiual also ^connected, but longer than 
the anterior branch. Anterior branch of fourth longitudinal 
also disconnected, but longer than the others. 

This genus is also very distinct from any previously de- 
scribed. It should occupy the last place in the sub-sectum. 

Sub-section III. BoLiTOPBoavaj. 

Genus BoUtophila^ Meig. 

Anterior branch of second longitudinal vein short, lying 
almost vertically to the costa or to the first longhudi^irein 
<occasionidly absent), and forming with the second^ longtiu^* 
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dinal a fork with a long petiole. From the second longitu- 
dinal vein, bent angularly in the vicinity of the root, issue the 
anterior branch of the fourth longitudinal and the third longi- 
tudinal vein. Fifth longitudinal vein perfect. Inner marginal 
cell large, moderately dilated. Surface of wing microscopi- 
cally pubescent. Antennic very long, aetiforin. 

This genus is represented by one species in New Zealand; 
none have been described from Australia. The New Zealand 
species has no anterior branch of second longitudinal, and the 
antennas are not long. 

Sub-section IV. Maciioceiunj!:. 

Genus Maorocera, Meig. 

Anterior branch of second longitudinal vein small (occasion- 
ally absent), lying in an oblique position, running into the 
costa, and forming a fork with a long petiole with the strongly- 
curved second longitudinal. Anterior branch of the fourth 
longitudinal vein arising from the second longitudinal vein 
near the base; the thi^ longitudinal vein arising from the 
same vein a little anterior to the anterior branch of the fourth 
longitudinal. Fifth longitudinal vein perfect. Inner marginal 
cell small, moderately dilated. Surface of the wing micro- 
scopically pubescent, rarely more hairy. Antenn© very long, 
filiform. 

This genus is almost cosmopolitan. It is represented by 
several species in Now Zealand and Australia. 

Sub-section V. Crboplatinas. 

Anterior branch of second longitudinal vein small, joining 
the costa or first longitudinal, forming a fork with a long 
petiole. Anterior branch of the fourth longitudinal vein 
mrisitig nearer the base of the latter. Fifth longitudinal vein 
complete or incomplete. Inner marginal cell short, moderately 
dilated. Surface of the wing microscopically pubescent. 

Genus Oeroplatm. 

Antennie broadly flattened. Palpi not incurved. Legs 
long and slender. Auxiliary vein reaching the costa before 
the origin of the third longitudinal vein. 

This genus is represented by several species in New Zea- 
land. In the present paj^r I describe three. 

Genus BlMywa^ 

Antennss not broadly flattened, somewhat oonipressed, 
3^ li jointed. Palpi incurved. Auxiliary vein usuiUly 
Ujuited to the first longstudinal by the subcostal cross- vein, 
r^teri^ branch of the second longitudinal vein short, ending 
in, first longitudinal or in the costal vein. Third 
submai^niai cell with a very short petiole. 
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SECTION II. 

Sub-section VI. Sciohhilin/b. 

Genus Sciophila. 

Tip of the costal vein uniting with the tip of the sccoud 
longitudinal vein at the apex of the wing. Base of the second 
posterior cell nearer to the root of the wing than the base of 
the third submarginal cell. Auxiliary BOinetimes complete 
and terminating in the costa above tlje marginal cell, and 
sometimes incomplete. Surface of the wing tnicroscopically 
pubescent. Intermediate coxao of the male sometimes with 
an upward-bent spine. 

I have only one species belonging to this genus, and of 
that I have grave doubts, but I place it here until I can obtain 
better specimens. 

Genus Parvicellula, nov. gen. 

Costal vein extending considerably beyond the apex of the 
second longitudinal vein, but not reaching the apex of the 
wing. Auxiliary vein rather stout, almost one-third the length 
of the wing. Subcostal cross-vein situated near the apex of 
the inner marginal cell. Petiole of second longitudinal vein 
very short. Fourth longitudinal vein unbranched. 

I have only one species of this genus. It is rather common 
at Lincoln towards the end of the summer. 

Genus Tetragoneura, Winn. 

Costal vein extending far beyond the tip of the second 
longitudinal vein, but not as far as the apex of the wing. 
Auxiliary vein small, bent posteriorly, enmng in the first 
longitudinal vein far before the marginal cell, or shortened to 
a tooth. The marginal cell far beyond the middle of the first 
longitudinal vein. Inner marginal cell much lengthened. Fork 
of the third longitudinal vein with a moderately long petiole. 
Base of the second posterior cell lying before the base of the 
third submarginal cell. Surface of the wing microscopically 
pubescent. 

1 have only one species of this genus. 

SECTION III. 

Bub-section VII. MvcBTOPaiLiNk. 

A. Thru ocelli on the front. 

Genus Aneura, gen. nov. 

Costal vein reaching the apex of the wing. Auxiliary vein 
more than one-third the length of the wing. Subcostal cross- 
vein absent. Second longitudinal vein ending in the ooeta 
some distance before its apm^. Fourth longitudinal vein 
forked. 
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I have only .ono Bpeoies of this genus. It is distinguished 
from nearly all the other genera of this sub-section by the 
absence of the subcostal cross-vein, 

Qenus EmyceraH^ nov. gen. 

Costal vein extending beyond the tip of the second longi- 
tudinal vein, but not reaching the apex of theiving. Auxiliary 
vein ending in the costa at i^out one- third the length of the 
wing ; subcostal cross-vein situated about half-way along it. 
Basal portion of the second longitudinal vein and the marginal 
cross* vein equally long. Inner marginal cell short. Third 
longitudinal complete. Surface of the wing distinctly hairy. 
AntennflB compressed. 

I have only one species of tins genus. 

Qenus A^umiala, nov. gen. 

Second longitudinal joining costa not far before the apex 
of the wing. Costa nearly reaching apex of wing. Subcostal 
cross- vein missing. Inner marginal cell somewhat lengthened, 
but its apex lies some distance before base of second sub- 
marginal cell. Fork of thin] longitudinal vein short, its 
petiole rather long. Base of the second posterior cell situated 
before the origin of third longitudinal vein. 

This genus includes two spi^ies, both of which are com- 
mon, It is closely allied to Leia, Ateieia, and Ccelosia. 

Qenus Aphehtnerat 8k, 

Costal vein extending far beyond the tip of the second 
lon^tudinal vein, but stopping before the apex of the wing, 
Auxiliarv vein joining the costa a short distance before the 
marginal cross-vein ; no subcostal cross-vein. Marginal cross- 
vein situated ve^ much before the middle of the first lonm- 
tudinal vein. Third lou^itudinal vein detached from the 
second longitudinal , starting in the wing-disk bevond the 
xntti^aJ cross-vein ; no anterior branch. Anterior branch of 
the fourth longitudinal vein quite detached, appearing as a 
short piece of a vein joining the margin. Kfto longitudinal 
vein very rudimentary. Wing microscopically pubescent. 
Abdmnen with six segments. 

I have only one species belonging to this Australian genus. 
Genus Oyci&neuray nov^ gen. 

Auxiliary veiti represented by a rudiment. First longi- 
tudinsl vein ending a;t about half the distance along the wing. 
Seocmd longitudiiial vein detached at the base, ending some 
dipteace before the apex of the wing, and before the end of 
tifaeoosta« . Third lonmtudinal vein detached at the basei end* 
ii|g a little beyond the apex of the wing; posterior branch 
le&eiiig. Foum longitudinal vein detached at the base. 
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Fifth longitudinal vein complete, joined beyond half its length 
by a vein probably corresponding to the posterior branch of 
the fourth longituainal vein. 

1 have only one species of this genus. 

Genus Paradoxal nov. gen. , 

Auxiliary vein represented by a rudiment. Costa ending 
some distance before apex of the wing. First longitudinal vein 
ending in the costa about half-way along the wing. Second 
longitudinal ending in the costa some distance before its end. 
Third longitudinal vein with ratlicr short petiole and long 
fork ; posterior branch slightly detached at its base. Fourth 
longitudinal not forked. Fifth longitudinal as in CychmtMra, 

I have only one species of this genus. 

B. Three ocelli, one on the inner border of each of the compound 
eyes, the third one situated in the middle of the anterior 
border of the front. 

Subcostal cross-vein missing. Surface of the wing micro- 
scopically pubescent. Abdomen of the male with six 
segments. 

Genus Zygomyia, Winn. 

Tips of the costal and second longitudinal veins uniting far 
before the apex of the wing. Auxiliary vein incomplete, Mut 
anteriorly, gradually disappearing or only forming a tooth. 
Apex of the inner marginal cell not situated beyond the base 
of the second subtnarginal coll. Petiole of the fork of the 
third longitudinal very short. Anterior branch of the fourth 
longitudinal vein wanting. Fifth longitudinal vein incomplete. 
Sixth longitudinal vein in most cases longer. 

I have two species belonging to this genus. 

0, Two ocelli, one on the inner border of each of the comptmnd 
eyes. 

Surface of the wing microscopically pubescent. Costal vein 
not extending beyond the tip of the second longitndmal 
vein. Subcostal cross-vein missing. 

Genus Mycetophila, Meig. 

Auxiliary vein incomplete, bent anteriorly. Apex of the 
inner marginal cell lying over the base of the second sub- 
marginal cell. Branches of the fourth longitudinal fork 
inoliiiod towards one another at their tips. Fork of the thiM 
longitudinal vein with a very short petiole, or elmost sessile. 
Base of the second posterior cell before, under, or a little 
bevond the base of the second submarginal cell. Fifth longi- 
tumnal vein incomplete, broken off before t^ base of me 
second posterior cell, or disappearing. Abdomen of the mate 
with six segments. 
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Oeims Drachydicrafua, 8k. 

Auxiliary vein incomplete, very ehott, bent posteriorly. 
Apex of the inner marginal cell lying over the base of the 
second submarginal cell Fork of the third longitudinal vein 
with a very short petiole. Second posterior cell small, its 
base situated far beyond the base of the second submarginal 
•cell. Branches of the fourth longitudinal fork divergent. 
Fifth longitudinal incomplete, long, ending just before the 
base of the second posterior cell. Sixth longitudinal vein 
longer. Abdomen of the male with six segments. 

tienus Brevicarnu, uov. gen. 

This genus is separated from Mycelophila by the character 
of the antennae. 

CHARACTEBS OP THE FAMILY. 

The larvas of the Mycetophilida ore generally cylindrical, 
attenuated towards both extremities, soft, fleshy, smooth or 
a little wrinkled, moist, often viRcous, more or less translu- 
oent, with twelve more or less clearly determinable segments 
in addition to the head. Stigmata placed — one pair on the 
first segment of the thoracic region, and one pair on each of 
the abdominal segments from the first to the seventh inclusive. 
Head horny. Short mandibles and palpi occasionally present, 
4Uid also rudimentary auteunas. The larvin differ very much 
in appearance and form, not only in the different genera, but 
also m different species of the same genera. 

The only observations that have hitherto been published are 
some notes by Mr. G. V. Hudson on the larva of Bolitophila 
tuminosa (Trans. N.Z. Inst., vol. xxiii., p. 47). This larva is 
abundant in all damp and dark bush-guliies in many parts of 
the colony. It lives suspetided in a glutinous web, formed of 
material which is probably secreted by the salivary glands, 
though it seems to cover the whole surface of the body. It 
is whitdsb and transparent, about |iu. in length, with short 
rudimentary antenma. It emits a brilliant phosphorescent 
light, and hence has obtained tlie popular name of the ** New 
Zealand glow-worm.** X have not been able to ascertain 
what the larva feeds on, but probably on small mould and 
other that abound in the focalities whore the iarvas are 
found. The only other species whose larvae are known to me 
is OercpkMe dgmyi* Professor Dendy found numerous speci- 
tnens under logs in beech-^forest on Mount Alford. One of the 
that he gave me pup^d in due time, and the imago 
eseap^ from tm pupa-siw in February ; one other pupat^ 
but did not haton. The larvae are about lin. or l|m. in 
kngth ; in s^neral shape Uke those of Bolitophila luminoaa^ but 
tstore o^ndtiealr ^nd marked with rings of ierruginous bsown* 
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I have seen similar larvss in other localities, but have been 
unable to keep them. like J3. luminosa, the Ceroplatus larva 
forms a glutinous web in crannies of the log under which it 
lives, and in this web it habitually lives. It seems unable to 
crawl on any hard surface, but remains suspended in its web, 
and when it moves it enlarges the web first. These larvae are 
not luminous, in this respect difioring from the larvce of 0. 
fthostersi, 8k. The exact function of the glutinous web I can 
do no more than guess at. It may, as mentioned above, assist 
in locomotion ; it may enable the suspended larva to keep out 
of the reach of enemies such as planarian worms or preda- 
ccous insects. A diagram of the digestive organs of a Myceto- 
philid in Theobald's “ British Flies " shows extremely largo 
salivary glands, and ho remarks that these glands usually 
extend the whole length of the body ; the glutinous material 
is probably secreted by them. The pupa of both B. bminosa 
and C. dendyi is suspended in the web formed by the larva. 

About eight hundred species of Mycetophilida are at 
present known. Many of the genera ap^ar to be almost 
cosmopolitan. All the largest genera of Europe are repre- 
sented in New Zealand. Judging from the very varied types 

1 have already collected, I should think that New Zealand 
will prove to be far richer in species than Australia, for, though 
the number of species described by Skuse in all probability 
represent but a small proportion of the total number, those 
described are confined to comparatively few of the sub- 
sections. 

IMAGO. 

ExTBBNAn Stbuotube. 

The head is narrower than the thorax, round or oblong or 
flattened hemispherical on the fore part, situated deep in the 
thorax. Front of both sexes broad. Eyes round or ovaJ, 
frequently emarginate on the inner side or reniform, set with 
short hair. Ocelli three, or only two: in the former case 
they are either disposed in a triangle, in a bent or sometimes 
a straight line on the fronts or two are situated one on the. 
border of each of the compound eyes, and the third placed in 
the middle of the anterior border of the front ; in the other 
case, alwavs at the inner border of each of the compound 
eyes. Proboscis short, retired, rarely elongate or beak* 
shaped. Palpi three* or four-jointed, prominent, generally 
incurved, the first joint always very small. "^Antennss gene- 
rally arcuated, straight, or diverging sideways. 2 + 10 to 

2 + 16 join^ ; the joints of the seapus distinctly set off ; 
flagellar joints pubescent, sometimes verticillate - setose. 
Thorax ovate, more or less arched. Prothorax with dose 
short pubescence, sometimes with longer hair^ perhaps mixed 
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^ith setiferouB hair. Metathorax highly arched or perpen- 
dicular. Scutellum generally 8tnall» semicircular, sometimes 
large, rounded, triangular, generally setiferoua ; no transverse 
suture. Abdomen six- or seven- segmented, rarely eight- 
segmented, cylindrical or compressed at the sides, narrower 
at the base. Mole with a large or small anal joint hold- 
ing forceps ; female with an ovipositor with two terminal 
lamellfis; the hair, except in a few cases, short and lyinff 
close. Legs sometimes long and slender, sometimes short and 
robust. Coxae very strong and elongated. Femora broadly 
flattened, usually strong. Tibiae spurred, and with lateral 
spines, raxely without the latter ; fore ones with a spur and a 
very short spine, two bind ones with two spurs and one to 
four ranges of lateral spines on the outside, and generally 
with one range on the inner side ; rarely all the tibiie un- 
armed. Tarsi long and slender, or short and strong; meta- 
tarsus frequently^ prickly. Wings ovate, longer or shorter 
than the abdomen, with a broad, rounded, more or less cunei- 
form base. Five or six longitudinal veins, the fifth generally, 
the sixth always, rudimentary; throe cross-veins, of which 
the humeral and submarginal are always present. Third and 
fourth longitudinal veins almost always, aud the second longi- 
tudinal sometimes, forked. No discoidal cell. The first and 
fourth longitudinal veins are always complete, and form the 
most important veins issuing from the root of the wing. The 
costal vein either extends quite to the apex of the wing or 
stops rather short, The auxiliary vein is often incomplete. 
Second longitudinal vein issues from the fourth longitudinal 
vein near its middle or close to its base — in the former case 
it is broken in an angle, in the latter case it arises obliquely ; 
it joins the costa at or before the apex of the wing. The 
anterior branch of the fourth longitudinal vein issues rarely 
near the root of the second longitudinal vein. When the 
second longitudinal yein issues from the middle of the fourth 
longitudinal vein it is at the base coalescent with the anterior 
branch of the fourth longitudinal vain, and the third longi- 
tudinal vein has its origin a little below or above the nouurginal 
cross-vein, and its fork lies higher up in the wing-disc. In 
this arrangement the second longitudinal vein is rarely simple, 
but usually sends out an anterior branch, which runs into 
the epsta or into the first longitudinal vein; this branch 
may be short or long. When the second longitudinal vein 
issues from the base of the first longitudinal vein the third 
longitudinal vein issues from the angle before the marginal 
cross-vein. Barely the anterior branch of the fourth longi- 
tadiual vein is missing, still more rarely the anterior branch 
of the thirl lon^dl^udinal vein; infrequently one of these 
branches is or both are detached at the base. Fifth longi- 
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todinal generally only rudimentary. Between the fourth and 
fifth longitudinals there is generally a longitudinal fold ap* 
peering like a vein under and close to the fourth longitudmal 
vein. Sixth longitudinal vein rudimentary or entirely miss- 
ing. 

When the marginal cell is divided by an anterior branch 
of the second lon^tudinal vein the cell thus formed is ro' 
garded as the first submarginal cell; otherwise the cell be* 
tween the second and third longitudinals is the first sub- 
marginal cell. In some genera the cells are reduced to one 
submargiual and one posterior cell. 

SOMMABY OF GBNEBA DESCRIBED IN THIS 
PAPER. 

Sub-section Myoktobima. 

Oyrtoneura, gen. nov. 

Nervijuncta, gen. nov. 

Huttonia, gen. nov. 

Sub-section Boi:iiTO]>Hti:.iNA:. 

BolitophUa, Europe and America. 

Sub-section MAdnocEBiKiE. 

Macrocera, Europe, America, and Australia. 

Sub-section CebopIiATIMJc. 

Ceroplatiu, Europe, America, and Australia. 

Platywa, Europe, America, and Australia. 

Sub-section ScioPHiUNSi. 

Sciophila, Europe, America, and Australia. 

Parvicellula, gen. nov. 

Teiragoneura, Europe and America. 

Bub-section MYOBTOPBiuthB. 

Aneura, gen. nov. 

Eurycerat, gen. nov. 

Anomala, gen. nov. 

Paradoata, gen. nov. 

Cyclonewra, gen. nov. 

J^hebmera, Australia. 

Zygomyia, Europe. 

Sraehydiermia, Australia. 

Myeet^hila, Austndia, Europe, and America. 

Brwkorm, gen. nov. 

Ctbtoneuba, gen. nov. 

Head oblong, broader than long, front not flattened. Eyea 
large, oval, emarginate, meeting above the antanom. Oeeffil 
ihrea, large, the central one being sitnated in frept of . the 
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othei'H. Epistoiiie setose. Proboscis prouiiiient, rather longer 
than the palpi. Palpi four-jointed; first joint short, about 
as broad as it is long; second joint long and greatly swollen, 
broadest in the tniddle; third joint rather shorter, cylindrical, 
much narrower than the first two joints ; fourth joint slender, 
cylindrical, longer than any of the others. Antennae shorter 
than the thorax, 2 + 1^ jointed ; first joint of scapus cu- 
puliform, twice as long and twice as broad as the second, 
which is also cupuliform ; joints of flagellum cylindrical, 
length about three times the breadth, covered with a dense 

5 uhe8ceuce, central portion of each joint with stout seta*, 
'horax strongly arched, its surface covered with a thin pu- 
bescence ; lateral margins, with stout sets). Bcutellum small, 
fringed with long seite. Metathorax acclivous. Abdomen 
rather slender, broadened rather posteriorly, slightly pu- 
bescent, seven-segmented. Forceps of male large, almost 
flabellifonn, not cmelate. covered with seta?. Legs long and 
slender ; coxte stouter than the femora, setiferous at the tip 
ami on the outer surface ; femora very slender, slightly pubes- 
cent ; tibis) long and slender, in fore-leg shorter than tarsus, 
in intermediate log about as long as tarsus, and in posterior 
1^ nearly twice the length of tarsus, fore and interuiediate 
tibifls with practically no spines, but posterior tibia? with two 
ranges ; spurs rather short ; tarsi pubescent, with a few 
small prickles. Wings about as long as abdomen, rather 
scaly near posterior margin, and liairy near the apex, remark- 
ably rounded at the apical end, and cuneifornily narrowed 
at the base. Auxiliar}^ vein rather more than one-third the 
length of the wing, disappearing just before reaching the 
margin ; first longitudinal more than two-thirds the length 
of the wing ; inner marginal cell one-third the length of the 
wing ; petiole of second longitudinal less than the length from 
apex of inner marginal cell to the commencement of the third 
longitudinal; anterior branch of second longitudinal long, 
arouatedt running very gi^ually into costa; posterior branch 
very strongly arcuated, joining costa almost at the apex ; costa 
slifptly extended beyond point of junction; fork of third 
longitudinal slightly beyoua fork of second ; fourth longitu* ^ 
dinal only slightly arcuated ; fifth longitudinal more strongly 
arcuated, reaching margin some distance beyond apex of inner 
mamnal cell ; sixth longitudinal slender, long, but mcomplete. 

I have at present only received a specimen of one secies 
beloni^itg to this genus. 

CnHoueum hudemit sp. nov. Plate X., fig. 4 ; Plate XIII., 

figs. 1, a. 

liength of aatennie, 0*179; stse of body, 0*674 x 0*062; ex- 
pimse of 
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AutetmaB 2 + 16 jointod ; first joint of scapus yellow, 
slightly longer than brood, cyathifonu ; second joint orange, 
short, cylindrical, length about equal to its diameter; both 
joints of scapus almost naked ; all joints of flagellum black, 
but the first has a ring of light-yellow at its lowest end ; 
length and diameter of joints decreasing slightly from l)elow 
upwards; all the joints arc covered witii a black pubescence, 
and have a few stiff black hairs near the middle. Proboscis 
moderately long, grey above but black below. Palpi four- 
jointed ; first joint grev, narrow, and short ; sc3Cond joint 
orange, long, and greatly swollen, clothed with yellow and 
black hairs; third moderately short and narrow, dark-brown, 
with a block pubescence; fourth about twice the length of 
the third, covered with black pubescence. Eyes emarginate, 
separated by a very narrow line just above the antennm. 
Ocelli three, two lateral large, central one moderate ; situated 
almost in a line. Vertex narrow. Thorax dork-brown, with 
a narrow yellow line down the centre, and two broad lateral 
lines meeting in a semicircle in front, and tapering towards 
one another posteriorly; another longitudinal lateral stripe 
just above the wing; the yellow is bordered with dark-brown, 
which becomes ligiiter away from the yellow stripes ; surface 
covered with small black hairs, and a row of strong hairs is 
situated on each lateral margin. Scutellmn and metathorax 
dark-brown. Epiinera mottled dark- brown and light-yellow. 
Halteres with a slender pedicel, terminating in an orange- 
coloured club, dark at the base, and covert with a short 
pubescence. Abdomen of seven segments, dark-brown on the 
median lino, but light-ytillow on each side. Forceps of the 
male orange in colour. Legs long and slender ; coxm stout, 
light-yellow in colour, but shaded with dark-brown ; femora 
dark-yellow, the two posterior pairs being dark in the centre ; 
tibicB brown, long and slender, clothed with short black bairn ; 
the anterior tibite have a single spine, the posterior have two 
short spines each ; short stiff hairs at intervals ; tarsi dark- 
brown, clothed with black hairs of two sizes. Wings very 
broad at apex, but cuneiformly narrowed at the btvse, cloth^ 
with scattered scales, especially near the inner margin, and 
with hairs near the apex. Auxiliary vein rudimentary ; first 
longitudinal ending in costa at about five-sixths the length of 
the wing; second and third longitudinals with a common 

K tiole; anterior branch of second longitudinal very long, 
nding slightly downwards at the tip; posterior branen 
strongly bent, ending just before the end of the costa, near 
the apex of the wing; fork of the third longitudinal nearer 
the a^x of the wing than that of the second ; both branches 
feebly developed, and ending close behind the apex of the 
wing; both branches of fourth longitudinal well develop^; 
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fifth longitudinal rudimentary. Large patch of brown at the 
apex, and another patch nearer the base. 

This very fine and remarkable species has, so far, only 
been taken near Wellington. Mr. Hudson has Idndly lent me 
a specimen for drawing up this description. I have no hesi- 
tation in creating a new genus for its reception. 

Nekvijuncta, gen. nov. 

Head nearly round, front not flattened. Eyes large, emar- 
ginate, almost meeting just in front of the ocelli. Ocelli 
throe, large, situated almost in a lino on the front. Palpi 
four-jointed, short — first joint small ; second longer and con- 
siderably swollen, the broadest part being in the middle ; third 
joint rather shorter than the second, cylindrical, and rather 
narrow ; fourth joint longest, very slender. Atiteimie shorter 
than tim thorax ; first joint of scapus short and broad, 
cupuliform ; second joint twice the length of the first and not 
so broad, almost cylindrical ; flagellum slender, cylindrical, 
2 4* 15 jointed, length of joints about three times their 
breadth, joints <lecttiaBing in. diameter towards the apex of 
the antenna, pubescent, several stout setoe situated near the 
centre of each joint. Thorax highly arched, pubescent, with 
strong Betas on the lateral margins. Scutelhim slim, circular, 
bordered with setas on posterior margin. Metathorax accli- 
vous. Abdomen rather flattened, seven- join ted, slender in 
front but becoming broad posteriorly. Forceps of male two- 
jointed, first joint almost spherical, crateriform at the apex, 
densely hairy second joint double the length of the first, 
cylindrical, hairy. Legs slender; coxm much stouter than 
the femora, almost naked ; femora about twice the length of 
the coxm, pubescent ; tibiss slender, in fore-leg rather more 
than half the length of the tarsus, in intermediate leg very 
slightly longer than tarsus, in posterior leg rather longer than 
tarsus and with two rows of lew but rather long and slender 
spines ; spurs ver^ distinct ; metatarsus long, that of inter- 
mediate and posterior legs with a few minute prickles. Wings 
larger than the abdomen, rounded at the apex and cuneiformly 
narrowed at the base, pubescent on the surface. Auxiliary 
vein a short tooth not joining the costa nor the first longi- 
tudinal; first longitudinal joining the margin at about two- 
tbirds the length of the wing ; inner marginal cell about one- 
third of the length of the wing; third longitudinal arising 
from the second beyond the apex of inner marginal celt ; 
anterior' branch of second longitudinal slightly arcuated, 
joinitig margin some distance in front of first longitudinal; 
posterior branch of second longitudinal joining the tip of costa 
almost at the apex of the wmg; fork of third longitudinal 
situated just beyond the fork of the second, branches not 
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divergent; fourth longitudinal almost straight; fifth longi- 
tudinal arcuated ; sixth incomplete, not reaching to apox of 
inner marginal cell, situated some distance from fifth longi- 
tudinal. 

This genus is evidently closely allied to IMtomyia, hut 
differs from it in the point of origin of the third longitudinal 
vein. 

Nervijunclu nigrescems, sp. nov, Plate VllL, fig. 1. 

Length of antenna?, 0 055; dimensions of l>ody, 0*170 x 
0*080; expanse of wing, 0*155 x 0 057. 

Antennee 2 + 15 jointed; first joint of soapus short, 
cyathiform, fu.scous ; second more than twice the length of 
tiie first, fuscous, but with a broad cinereous border on 
the upper end; all joints of flagellum black, slightly de- 
creasing in length and diameter from the base upward ; 
each joint with several small scattered hairs, and a aone 
of stiff hairs about the middle point. Palpi four-jointed — 
first joint small, nearly round ; second joint long and 
ratlier broad, black, with long black hairs at its anterior 
end ; third joint black, more slender, nearly naked ; last 
joint cylindrical, brown, with a few stout black hairs at 
its anterior end. Eyes large, ernarginate. Ocelli three, 
middle smaller than the two lateral, situated nearly ia a 
row. Eyes almost contiguous, behind the antennas. Vertex 
dark-brown, densely putoscent. Anterior portion and sides 
of thorax bright-golden, covered with golden hairs ; contrai 
portion of thorax and scuteUum dark- brown, the former 
ornamented with a few long stiff black hairs. Motaihorax 
brown, but lighter than the mesothorax. Lower portions of 
epiniera almost black. Abdomen very narrow anteriorly, 
but broadening posteriorly, consisting of seven segments ; an- 
terior portion of each segment dark-brown ; posterior maigin 
has a narrow band, smoky-grey in colour ; all segments covered 
with inoderately-long black hairs. XiCgs rather long and thin ; 
anterior cox® light-yellow, posterior cox® becoming brown at 
the tips ; femora dark-brown, lonf[ and narrow, covered with 
short stout black hairs ; anterior tibia slightly longer than the 
femur, bearing one short spine at its end; posterior tibia much 
longer, ornamented with two spines, ana bearing scattered 
short stiff bristles ; all tibi® and tarsi nearly black ; first 
joint of tarsus very long, others decreasing gr^ually in sisct 
tliickly clothed with very short black hews. Wings nearly 
entirely brown, surface clothed with scattered black slender 
hairs. Auxiliary vein rudimentary ; first longitudinal nearly 
three-quarters the length of the wing; second bioA third 
longitudinals with a common but very short petiole arisintg 
from the apex of the inner marginal cell ; petiole of seeom 
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longitudinal about the same length as its anterior branch ; 
iKMiterior branch ends in the termination of the costa just 
l^fore the apex of the wing ; third longitudinal very slender, 
a]^x of its fork slightly nearer the apex of the wing than 
apex of fork of second longitudinal; inner marginal cell 
apparently open between second and fourth longitudinals; 
both branches of foui*th longitudinal strong, ending in the 
margin ; fifth longitudinal not complete, and very thin. For- 
ceps of male dark at base, but yellow towards their apex. 
Genital appendages of female dark-orange. 


Huttonia, gen. nov. 

Head oval, almost round. Eyes emarginate, with a narrow 
line of division between them al^ve the bases of the anienme. 
Palpi moderately long, four- jointed ; first joint very short, almost 
orbicular ; second rather long and swollen, length about twice 
the breadth ; third joint about as long as the second, narrow 
and cylindrical ; third joint slender, ratiior longer than the 
others. Front short. Ocelli three, nearly in a straight line, the 
central one rather smaller than the others. Antennae about 
as long as the thorax, 2+16 jointed ; joints of scapus cupuli- 
form, about as long as broaal, slightly setose : flagellum rather 
long, joints about twice as long as broad, pubescent, a few 
setas situated near the middle point of each joint, tenninal 
joint very small and nipple -like. Thorax highly arched, 
pubescent, with set» on the lateral margins. Boutcllum small, 
semicircular, with setae on the hind margin. Metathorax 
acclivous. Abdomen slightly flattened, seven - segmented, 
narrow in front but becoming broadened posteriorly Forceps 
of the male large, almost flabelliform, pubescent. Legs long 
and slender ; ooxaB stout, setose on tire outer edge and on the 
apex ; femora about twice as long as the coxae, slightly com- 
press^, pubescent ; tibias long and slender, longer tlian the 
tarsi in the intermediate and i^sterior legs, and covered with 
tVfo ranges of short and rather slender spines ; spurs unequal, 
long ; tarsi with small prickles on the under-surface. Wings 
rather narrow, cuneiform at the base and gracefully rounded 
at dre apex, surface pubescent. Auxiliary vein entirely ab- 
sent; first longitudinal short, running into the costa about 
half-way along the wing ; inner marginal cell about one- third 
the leni^ii of the wing: anterior branch of second longitudinal 
mnning Into the costa about two-thirds along the wing, pos- 
terior braiich strcmgly arcuated, joining the tip of the costa 
at fSie apex ; anterior nrauoh of third longitudinal a mere rudi- 
liient extending a very little distance into the disc of the wing, 

S trior branch oomntenoing in the disc a little beyond the 
of the second longitudinal ; fourth longitudinal not ^uite 
:|c^^ the fiiatgiii, disaiq^iears just before reaching the inner 
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marginal cell ; fifth longitudinai strong, slightly arcuated ; 
sixth longitudinal rudimentary, represented by a straight line 
of black hairs. 

This genus is in some degree a connecting-link between the 
foregoing genera. I have not got sufficient material to ascer- 
tain its exact position. 

Huttonia tridens, Plate VIII., fig. 2. 

Platynra tridens , Hutton (Cat. N.Z. Diptera). 

Length of antennas, 0*078 ; size of body, 0*0245 x 0*088 ; 
expanse of wing, 0*225 x 0 071. 

Antennee 2 + 16 jointed ; joints of scapus thick and 
cyathiform, light-yellow, fringed with black hairs ; joints 
of fiagellum compressed, oval in outline, the first nine 
joints yellow at the base, the centre is coloured brown, and 
the apical portion again is yellow ; there is no sharp line 
of demarcation between the yellow and brown bands. 
Palpi yellow ; first joint dark - yellow, long and thick, 
covered with short black hairs; second rather shorter than 
the first and slender, with very few black hairs; third and 
fourth same thickness as the second but much shorter, 
the latter being rather pointed ; a few’ black hairs on third 
and fourth joints. Eyes emarginate, almost meeting above 
the bases of the antennae. Front black round the ocelli, 
shading to black posteriorly. Collare light-yellow. Anterior 
portion of the thorax light-yellow, but bordei^ with a narrow 
streak of brown ; three longitudinal bands blending together 
anteriorly behind the yellow band ; central longitudinal bemd 
much shorter than the lateral ones, not extending more than 
half-way down the thorax ; whole thorax covered with short 
black hairs. Epimora light-yellow above, but black just a^ve 
insertion of the coxa. A very few long stout black hairs on 
the lateral and posterior margins of the mesothorax. foutet- 
lum smoky-brown, fringed with six very long black hairs. 
Metathorax and pleursB dark-brown. Haiteres with rather a 
slender pedicel, tearing a densely cinereous club. Abdomen 
dark-brown, the posterior half of each segment yellow; a 
thin covering of black hairs on ail the segments. Forceps of 
male light-yellow, ending in a black claw, and covered with 
short black hairs. Legs rather long; coxae yellow, with a 
few black hairs on the outer side; femora darker, about 
twice the length of the coxse ; tibiae darker, with short black 
hairs and longer spines ; spurs moderately long, black; tarsi 
rather short, covered with snort black hairs and a few spines ; 
ground-colour dark-yellow. Wings slightly longer than the 
abdomen, with a slight dusky tinge, covered rather sparingly 
with black hairs, veins dark-brown. A dark patch onUie 
anterior branch of second longitudinal, extending to posterior 
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branch and to costa ; another fainter patch about half-way 
between this and the apex, reaching from second longitudinal 
to costa ; other fainter patches on the two branches of the 
third longitudinal. 

1 have only one specimen of this fine insect. It is the 
same specimen as that from which Captain Hutton's descrip- 
tion of Platyura tridens was drawn. It was taken at Wel- 
lington. The very exceptional features in its nenration compel 
the creation of a new genus for its reception. 

Genus Macboceba, Meig. 

Head broad, oval, flattened on the fore part. Eyes oval, a 
little einargiuate on the upper side above. Ocelli three, of 
unequal size, in a triangle on the front, the foremost one 
smaller. Palpi four-jointed, cylindrical ; the hrst joint small, 
the following ones of equal length, or the fourth somewhat 
lengthened. Antennfe 2 -f 14 jointed, very long, frequently 
much longer than the body, projecting forward, arcuated ; the 
first joint of the scapus spneroidal, the second more oupuli- 
fbrm ; the first fiagellar joint cylindrical, the upper ones seti- 
form, pubescent, a little setiferous on the under side, the last 
two joints densely covered with hair and setae. Thorax oval, 
highly arched. Bcutellum small, almost semicircular. Meta- 
thorax highly arched. Abdomen flattened, almost cylindrical 
in the female, broadest in the middle, with seven segments in 
both sexes. Legs slender, long, the fore ones short; tibite 
apuned, the spurs small, lateral spines wanting. Wings hairy, 
or only microscopically pubescent, large, brood, with a very 
broad base ^ usually rather longer than the abdomen, half 
open in repose. Auxiliary vein complete, terminating in the 
costa, and united to the first longitudinal vein by the sub- 
costal oroBB-vein ; costal vein extending far beyond the tip of 
the second longitudinal vein, and almost reaching the apex of 
the wing; second longitudinal vein very much arched, forming 
a long-stalked fork, the anterior branch, always very short, 
lying in a very oblique position, terminating in the costa; 
filth longitudinal vein more or less undulated. 

This genus is evidently well represented in New Zealand, 
as I already possess specimens of four distinct ^cies. One 
Stacies, Af. antematie, is very fine, possessing antenn» three , 
^es as long as its body. Another species, M, scoparia, 
which, so far as I have been able to judge, is extremely com- 
mon throughout the colony, is remarkable owing to the fact 
that the anterior fork of the second longitudinal vein is entirely 
wanting. This peculiarity, Mr. Skuse writes me, is not un- 
known m tiia Maoroeeta, but is apparently rare. I am unable 
to fnote any other ipecies showing the same peculiarity. 
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A. WlNa& MIOROSOOPIOALLY HAIRBD. 

a. Wings unspotted. 

Macrocera montana, sp. nov. Plate VIII., fig. 8. 

Length of antennas,^ 0-247 ; size of body, 0*216 x 0 088; 
expanse of wing, 0*161x0*064. 

Antennas considerably longer than the body ; joints of 
scapus short, dark-brown ; lower joints of flagellum dark- 
yellow with black tips, clothed with scattered black hairs; 
Iasi six or seven joints dark-brown to black, clothed with 
much longer hairs. Front brown. Thorax bright - yellow, 
slightly darker on tlio median line ; on each side of it there is 
a line of stiff black hairs whicii taper towards one another, 
but do not coalesce ; lateral margins of thorax bordered 
with long stiff black hairs. Pleurae black. Scutellum fringed 
with a border of long stiff black hairs. Metathorax black 
with yellow sides. Abdomen very slender, compressed ; each 
segment with anterior portion yellowish -brown, becoming 
dark • brown posteriorly, clothed with long scattered black 
hairs. Goxas dull-yellow, black towards the tips ; femom 
light-yellow, covered with short black hairs; tarsi and tibiae 
brown, covered with dense black hairs. Wings shorter than 
the body, dull-yellow, with a microscopic pubescence. Veins 
umber-brown, with a row of black hairs on each; auxiliary 
vein joining the costa beyond the origin of the cross-vein ; tip 
of first longitudinal vein not dilated ; costal vein reaching 
the apex of the wing ; inner marginal cell with a very pointed 
apex. 

I have only one specimen of this insect, which was taken 
in a shady, damp gully on the Bimutaka Mountains, at an 
elevation of about 2,000ft. It is rather closely allied to M. 
delicata, Skuse, of New South Wales. 

Macrocera howUtti, sp. nov. 

Length of antenneo, 0*242; size of body, 0*219 x 0*026; 
expanse of wing, 0*166 x 0 074. 

Antenme longer than the bodv; joints of the soapus 
yellow, yerv short; basal joint of flagellum dark -brown, 
densely clothed with short black hairs; all other joints much 
lighter in colour, central joints lightest; last five joints 
covered with moderately-long bristly l^rs. Ocelli situated in 
a triangular black spot, but all the rest of the head is light- 
er orange-yellow. Thorax variously marked with yellowish- 
brown and golden-yellow marks; a very faint inmoation of 
the tongitttdunal lines of black hairs noticeable in the last 
species; lateral margins bordered with long black hairs* 
Scutellum light - yellow, bordered with long blade hsirs. 
Pleuras and metathorax orange-yellow. Halteres with pedicel 
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almodt wliite at the base, becoming cinereous towaixls the top ; 
chib much compressed, cinereous, thinly clothed with black 
hairs. Abdoinen narrow, anterior part of each segment light- 
yellow, darkening to brown in the posterior portion ; scat- 
tered stiff black hairs on all the segments. Coxae ligiit-yellow, 
with scattered black hairs ; femora slender, with short black 
hairs; tibiae and tarsi straw-coloured, densely clothed with 
stout but short black hairs. Wings smoky. .Auxiliary vein 
not complete ; transverse veins bounding ipper marginal cell 
very slender; apex of first longitudinal not dilated. Apex 
of wing rounded. All veins straw-colour, with a single row 
of black hairs. 

lhave only one specimen, taken in the Buahine Mountains, 
in January. This is very closely allied to the last species, 
but is separated from it by the colour of the antennffi and 
thorax, rounded tip to the wing, and very feeble development 
of the basal portions of the veins, and the incomplete auxiliary 
vein. If intermediate forms are subsequently discovered this 
may have to be linked with the last species. 

B. Wings distinctly haiukd. 

a. Wings unspotted, 

ft. Wings spotted. 

Macrocera antennatis, sp. nov. 

Length of anteniiee, 0-660 ; size of body, 0-218 x 0 044; 
expanse of wing, 0-260 x 0 0^. 

Antenna) three times the length of the body ; joints of 
scapus orange -coloured, very short and thick ; joints of 
flagellum all dark -brown, thickly clothed with short black 
hairs ; joints becoming darker towards the apex of the 
antenncB, and the hairs longer and more numerous. Ocelli 
situated very close together on a small raised black triangular 
area. Crown cinereous, becomini^ orange posteriorly. Thorax 
dark-orange, marked variously with light-yellow ; one median 
and two lateral lines of short black hairs ; black hairs spar- 
ingly scattered over the thorax. Scutellum, metathorax, and 
pleuraa all dark-orange. Halterea with stout pedicel bearing 
ovalHshaped cinereous club, clothed with black hairs. Ab- 
domen depressed ; first segment light-yellow ; anterior portion 
of subsequent segments black, posterior portion yellow ; last 
tn^ semnents black. Forceps of male orange. Alidoinen 
spakingty clothed with long black hairs, l^gs long and 
Biendev ; coxss short and stout, with a few stout black Tnurs ; 
femora long and slender, clothed, like the tibies and tarsi, 
with , numerous black hairs. Wings with faint tawny tinge ; 
one small bUiek patch at the apex, another at the junction of 
tim second and third longitudinal veins, proceeding upwards 
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and towards the apex ; apical half of wine thinly clothed 
with short black haiirs. Auxiliary vein reacning the margin 
of the wing above the apex of the inner marginal cell ; apex 
of first longitudinal considerably dilated ; anterior branch of 
second longitudinal very short; fifth longitudinal complete, 
reaching the margin close to the fourth longitudinal. 

I have only one male specimen of this very fine and dis- 
tinct species. It was taken on the Ruahino Mountains, in 
January. , 

Macrocera scopariat sp. nov. Plate IX., fig. 1. 

Length of antennse, 0*220; sixe of body, 0121 x 0‘0tS2; 
expanse of wing, 0165 x 0 066. 

Antenna about twice the length of the body ; joints of 
Bcapus light -orange, very short and robust; llagellar joints 
long and slender ; basal joints light-brown, but apical joints 
nearly black, all clothed with stout black hairs. Palpi short, 
black. Vertex black. Thorax golden-yellow; a broad brown 
stripe commences just behind the collaro and extends down 
the centre of the thorax nearly to the scutelluin ; a lateral 
dark-brown stripe on each side, but not extending far beyond 
the point of insertion of the wings. Bcutellum dark-brown. 
Metathorax dark-brown with yellow sides. Pleuras dark- 
brown. Haiteres smoky -white; club elongated, oval in 
shape, covered with short black hairs; fixst and third and 
sometimes other segments light- or dark-yellow; other seg- 
ments black. Forceps of male yellow. Abdomen clothed 
with rather long black hairs. Logs pale -yellow, becoming 
darker towards the tarsus, covered all over with short black 
hairs ; spurs of tibies short, dark-yellow ; first joint of tar- 
sus long, others very short. Wings longer than the body, 
almost hyaline, but shaded at the apex and at the petiole of 
the second longitudinal; covered all over with short black 
hairs. Auxiliary vein ending just before apex of inner inar- 

g nal cell ; apex of first longitudinal slightly dilated ; second 
ngitudinal without anterior branch ; posterior branch end- 
ing some distance before the apex ; costal vein ending a little 
before the apex. 

This species is extremely common apparently throughout 
the colonv. It may very commonly be ta^en on windows 
during all the summer months. It is easily distinguished 
from all other Macrocera with which I am acquainted by the 
fact that the second longitudinal has no anterior branch. 

Genus BoLiTOPHiiiA, Hoffm. 

Head small, roundish, fore part flattened. Eyes broadly 
oval, a little emarginate on the uppr side above. Ocelli three, 
arranged on a somewhat bent une on the front. Palpi 
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prominent, incurved, cylindrical, four 'jointed ; first joint very 
Bmall, the following of about eoual length ; the fourth the 
longest. Antennie setaceons, pubescent, in the male as long 
as, in the female shorter than, the body ; 2 + 15 jointed ; the 
joints of the scapus cyathiform; the flagellar joints cylindrical, ^ 
the terminal one ver}* small, almost gemtniforni. Thorax small, 
oval, highly arched. Soutellum small, roundish. Metathorax 
acclivous. Hal teres large. Abdomen very long and slender ; 
in the male linear, subcylindrtcal, eight-segmented without 
the anal joint ; in the female nine-soguientod, the last segment 
small. Legs lon^ and slender : tibias with very short weak 
spurs, the fore tibifls with a single range of spiues on the inner 
side, and the hind pair with one range on tne inner and two 
ranges of shorter and weaker spines on the outer side. Wings 
large, microscopically pubescent, as long as or somewhat 
longer than the abdomen, with obtusely cuueiformly narrowed 
base ; incumbent in repose. Costal vein uniting with the tip 
of the third longitudinal at or somewhat beyond the apex of 
the wing ; auxiliary vein complete, joining the costa, united to 
the first longitudinal by the subcostal cross-vein ; third longi- 
tudinal vein with an anterior branch (which is sometimes 
wanting), the branch short, almost vertical, ending in the tip 
of the n^rst longitudinal vein or in the costa ; small cross- vein, 
short, situated almost midway between the origin of the third 
longitudinal vein and the inner end of the second posterior 
cell; fourth longitudinal vein starting from the base of the 
fifth longitudiniu vein ; fork of the fifth longitudinal vein 
united at its base to the fourth longitudinal vein by a small 
cross-vein ; sixth longitudinal vein perfect. 

The only New Zealand species of this genus that I have 
seen is B. Iwmnoea (Bk.). The only specimens of this fly, so far 
as X know, were reared from larvflo by Mr. 6. V. Hudson, of 
Wetlington. The larvm are abundant throughout the colony 
in dork, damp gullies, but whether they all bmong to the same 
species is not so far determined. Though the larvee are 
abaudant the fly seems scarce, as I have never taken any ; 
but this may be because the insect is a night-flier. The larva 
aud metadiorpbosis of the insect are fully described by Mr. 
O. V. Hudson (Trans. N.Z. lust., vol.* xxiii., pp. 43-49, 
ph viii.), 

hmimea, BkiSse (Trans. N.Z. Inst., vol. xxiii., 
pillh Pbtte IX., fig. 2; Plate XIII., fig. 4. 

of auteufios, 0 090 ; siae of body, 0-880 x 0-040 ; 
expanse of wi^g, OrfiSO x 0*070. 

yhy slender as long as the head and tho^ 
yellow, tipxed with brownish; 
pro^ssively diminishing in thicks 
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cess, brown, Hypofttoma brown. Palpi yollow. Front 
and vertex black. Thorax black or very deep brown, levi- 
gate, with a median yellow line ; the humeri and lateral 
borders pale -yellow or whitish; two convergent rows of 
I short black hairs from humeri to scuiellum ; some black 
bristly hairs above the orimn of the wings. Plcur® deep- 
brown tinged with pale- yellow. Halteros pallid, the club 

black. Abdomen slender, subcylindrical, five times the 
length of the thorax, dueky-brown ; the segments distinctly, 
especially the hindermost ones, tinged with yellowish an- 
teriorly, densely clothed with very short black or 
hairs. Extremity and lamella of ovipositor yellow. Legs 
long and very slender; coxo^ pale-yellow or whitish, the 
fore and intermediate pairs with the extreme apex and 
the hind pair with almost the apical half dusky-brown, 
trochanters dusky-brown; femora pale-yellow or whitish, 
the hind pair black at the apex ; tibiaa and tarsi black, 
tibial spurs black; in the fore-legs the tibiia and metatai^si 
of about equal length, the tarsi twice the length of tlie 
tibite. Wings shorter than the abdomen, pellucid, with 
a delicate yellowish tint, and almost the apical half infur- 
cated with grey. Costal vein uniting with the tip of the 
third longitudinal vein somewhat beyond the apex of the 
wing; auxiliary vein terminating in the costa opposite or 
somewhat beyond the inner end of the second posterior 
cell, the subcostal cross- vein situated near its base; first 
longitudinal vein running straight into the costa, near a 

1 )oint before the tip of tne posterior branch of the fourth 
ongitudinal vein ; third longitudinal vein greatly arcuated 
near its base, strongly arcuat^ near its tip ; posterior branch 
of fifth longitudinal vein abruptly reaching the margin. 

Though well acquainted with the larva, I have never 
taken the mature form of this insect. Mr. G. V. Hudson, 
of Wellington, has hatched out some of the larvae, from 
one of which this description was drawn by Mr. Skuse* 

Genus CKiiorLATUs, Bose. 

Head small, broadly oval, flattened on the fore part. Eyes 
oval, sometimes a little eiuarginate on the inner side above. 
Ocelli three, on a curved line on the front. Pd^pi short, not 
incurved, with three or four joints; first joint small, the 
others large. Antennae projecting forwmds, shorter than the 
head and thorax together, very flat and broad, broadest in the 
middle, 2 + 14 jointed ; joints of the aoapus cotilUform, in 
some species the first joint prolonged in front ; flagellar joints 
almost annular, the last joint conical or gemmiform. Thorax 
oval, highlv arched*. Soutellum almost semicircular. Met^- 
thorax arched. Abdomen cylindrical, or a little flattened. 
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M'ith seven segments in both sexes. Legs lon^ ; tibias spurred, 
the spurs of unequal length ; lateral spines missing or exceed- 
ingly small, one range on the inner side of the fore tibise, one 
on the inner side and two on the outer of the hind tibiffi. 
Wings microscopically pubescent, shorter than the abdomen, 
base broad and rounded off, incumbent in repose. Costal 
vein extending beyond the tip of the second longitudinal 
vein, ending tefore the apex of the wing; auxiliary vein 
complete, terminating in tne costa before the origin of the 
third longitudinal vein ; subcostal cross-vein missing ; second 
longitudinal vein forming a long-stalked fork with a short 
anterior branch, the latter running into the costa, some- 
times into the first longitudinal vein ; petiole of the third 
■Bubmarginal cell always short; fifth longitudinal vein com- 
plete. 

I have specimens of three species of this genus, all of 
which are of smalt size. 

Ceroplatm detulpi, sp. nov. Plate IX., fig. 3. 

Length of antennas, 0 046 ; size of body, 0198 x 0*038 ; 
expanse of wing, 0 160 x 0*066. 

AntenniB dark ; soapus with lowest joint moderately long 
and very thick, second joint about as long as broad, black, 
with a faint tawny tinge ; joints of flagellum considerably 
dilated and flattened, broadest at the base, and gradually 
decreasing in width towards the apex; surface pubescent, 
with stiffer hairs on the margins, all joints of flagellum black. 
Ocelli in a triangle, central, much smaller than the two lateral. 
Crown dark-brown or black, pubescent. Thorax dark-brown, 
with two lighter patches over the point of insertion of the 
wings, and two broad indistinct lighter lines commencing 
neat the coUare and ooalesoing some distance in front of the 
scutellum. Thorax densely ooverod with black hairs. Scu- 
tellum black, its posterior broader, fringed with black hairs. 
Metathorax brown. PleursB dark-brown. Haltores with 
almost white pedicels; club btown for basal three-quarters, 
apical quarter white. Abdomen black, with brown patches 
on ths middle segments. Fon^ps of male cinereous. Abdo* 
men and forceps covered thinly with black hairs. Legs 
moderate; ooxos straw-coloured, with black hairs, darker 
at the tips; femora, tibim, and tarsi straw-coloured, but 
covered with black hairs that become more numerous to- 
wards the distal extremities; one spur on each anterior 
tibia, and two, the inner larger than the outer, on each pos- 
terior tibia; , air black. Wtngs smoky, with a large dark 
patch at tne tpei, and another smaller one inrooeeding 
the costa to the petiole of the thira 
lohgitudim^. ; Auxiliat^ vein joining the costa just before 
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tho origin of the third longitudinal vein; anterior branch 
of second longitudinal short, joining the costa a little be* 
yond the apex of the first longitudinal ; costal vein extending 
some distance beyond the apex of second longitudinal, but 
not quite reaching the apex of the wing ; posterior branch of 
third longitudinal and subsequent veins do not quite reach 
the margin ; sixth longitudinal terminating some distance be* 
fore the margin. Surface of wing microscopically hair^. 

I have only two specimens of this insect, one of which was 
reared by Dr. Dendy from larvse, and tho other by myself. 
The larvas are found beneath logs, and apparently live on the 
small mould fungi that grow in such localities. The insect is 
closely allied to Ceroplatus maatersi (Skuse) of New Bouth 
Wales. The larvie from which tny specimens were bred were 
found by Dr. Dendy in Alford Forest. Unlike the larvo) of 
U, mastersi, those of the present species are certainly not luini* 
nous. The form of the larvie is totally different from that of 
the diagram given in Theobald's ** British Flies,'* vol. i., page 96. 

Geroplatm hndsotii, sp. nov. 

Length of antenna, 0056; size of body, 0*168 x 0 022; 
expanse of wing, 0*143 x0‘049. 

An ten USD about as long as head, and thorax very similar 
to those of G. dendyi. Thorax, scutellom, and pleura black, 
the two former covered with stiff black hairs. Halteres with 
a stout pedicel bearing a black pubescent knob. Abdomen 
black, the posterior ^rtion of ea(m segment being dark*grey ; 
abdomen covered with stiff black hairs. Legs rather long ; 
C 0 X 8 D black, hairy towards the ex£remity ; femora vrith the 
two extremities block but ligbt-pllow in the central portion, 
covered all over with short black hairs ; tibiee and tarsi 
straw-coloured, clothed with short stiff black hairs. Wing 
slightly smoky ; an indistinct patch of dark colour near the 
apex, which aisappears at the anterior branch of the third 
longitudinal, and does not extend further from the apex than 
the fork of the second longitudinal ; another patch extending 
from the junction between second and third longitudinals 
nearly to the former patch ; both patches much lighter than 
in 0. den^i. First longitudinal very close to maifgin of the 
wing ; veins brown, not black as in C. dendyi. 

I have only one specimen of this insect, taken by Mr. Q. V, 
Hudson in the neighbourhood of Wellington. It closely 
resembles C, dendyi, but can be distinguished by Its smcdler 
size, darker colour, narrower and lighter wings, and the cblonr 
of the COX8D. 

Oeroplatm Uucoeeras, sp. nov.. Plate XIII., fig. 8. 

Length of aatennad, 0 044; size of body, 0^70 X OO^i 
expanse of wing, 0:110 X 0*044, 
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Joints of ecapus dark-brown, short and robust, upper 
•edge of each joint fringed with brown hairs ; flageUom 
greatly flattened, first six joints light-yellow, bordered at 
the edm with short black hairs ; next six joints black, fringed 
with Mack hairs ; lost two joints light-yellow, the terminal 
■one bearing a nipple-like projection; first and thirteenth 
jmnts considerably darker than any of the others ; broadest 
DMt of antennae about the fourth and fifth joints of flagellum. 
Head black, covered with black pubesoenee. Thorax black, 
lighter in front, with very indistinct dark-brown markings 
covered with moderate black hairs. Scutellum black, bor- 
dered with black hairs. Metathorax dark-brown. Pleurae 
cinereous. Halteres with stout pedicels ; knob oval, cinereous 
at the base but white at the tip. Abdomen rather elongated, 
black, third fourth and fifth segments with the anterior 

S ertion dusky- white ; everywhere covered with black hairs. 

oroeps of male dark, cinereous, densely pubescent. Legs 
rather short ; ooxe cinereous at the base, almost black at the 
tip; femora black above, but dusky below; tibiae and tarsi 
dusky ; all joints of the leg covered with black hairs ; all spurs 
black, moderately long. Wings slightly smoky ; large patch of 
dark shading at the apex, extending as far as the fork of the 
second longitudinal vein, becoming lighter towards the inner 
margin ; another patch extending from the junction between 
the second and third longitudinal to a little beyond the fork 
of the third longitudinal, reaching very little below the third 
longitudinal but extending to the margin ; a small patch, 
comparatively light, near the end of the posterior branch of 
the fourth longitudinal. Auxiliary, first, second, and posterior 
branch of fourth longitudinal vein very distinct and prominent; 
anterior branch of second longitudinal reaching the margin 
about one and a half times its own. length from the apex of 
the first longitndintd ; ooeta extending a little beyond apex 
of second longitudinal, D<rt reaMiing apex of the wing. Sur- 
face of ibe wing microsoopieally haired. 

Z have only one spedmOn of this very distinct and beauti- 
ful little qiecies. It was obtained in native scrub close to 
Wanganui in January. 

Oehus ViMntnik, Meig. 

Head iguall, iuoadly oval, the fore part flattened- Byes 
0W|1, U^.muatginate on the inner side above. Ooelli three, 
of nnemtal shiei near togetbor in a triangle on the broad front, 
tlto middle one. nnallor. Pal^ prominent, incurved, tonr- 
ipinted; the: fiift joint smaQ, the second shovtened-oval, as 
as ee . somewhat shorter than the third, the tiiird sod 
iomts eyhmirietd, the fonrth i<m^ Antennc as long 
eg tits IkSid taken together or even longer, mely 
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shorter ; arcuated, projectiug forwards, somewhat eotupressed 
at the sides, or cylindrical, gradually diniinishing towards the 
tip, 2 + 14 jointed ; joints of the scapus distinctly sot off, the 
first cyathiform, the second one more cupuliform ; the flagellar 
joints compact. Thorax oval, highly arched. 8cutellun» 
small, almost semicircular. Metathorax arched. Abdomen 
slender, with seven segments in both sexes, flattened, clavi- 
form, in the male somew^hat cylindrical at the base, rarely 
entirely cylindrical, always terminating in a forceps. Legs 
long ; femora somevrhat thickened, sliorter than the tibite ; 
tibiae spurred ; very small lateral spines, one inner and two 
outer ranges on the fore tibias without spines, and the hind 
pair with two ranges of lateral spines which are so small as 
to be only perceptible with a lens. Wings somewhat broad, 
base rounded off, as long as the abdomen or a little longer, 
incumbent in repose, tnicroscopically pubescent. Costal vein 
extending beyond the tip of the second longitudinal vein, 
terminating some distance from the apx of the wing; 
auxiliary vein ending in the costa, rarely broken off, usually 
united to the first longitudinal vein by the subcostal cross* 
vein ; anterior branch of the second longitudinal vein very 
short, ending either in the first longitudinal vein or in the 
costa; third subuiarginal cell always with a very entail 
petiole ; fifth longitudinal vein complete or incomplete. 

This genus is well represented in New Zealand. In those 
species of which I have been able to make a thorough ex- 
amination the males and females differ considerably in ap- 
pearance. Several kinds can be found on window-panes. 

B. Antkriok Branch of the Second Longitudinal 

RUNNING INTO THE CoSTA. 

a. Fifth longitudinal vein reaching the posterior margin. 
Platyura magna, sp. nov. Plate XIII., figs. 5-7. 

Male. Length of antennas, 0-095 ; size of body, 0*374 x 
0 040 ; expanse of wing, 0-268 x 0 079. 

Antennae rather shorter than head and thorax together ; 
joints of scapus short, cinereous, cyathiform ; jomts of 
flagellum very slightly dilated, black, naked, terminal joint 
longer than the others, rounded anteriorly; fourth and 
fifth joints mark the broadest part of the flagellum. Palpi 
dark-orange, with a few scattered short black baits. Head 
black, shining. Thorax with a broad central black stripo 
extending from the collare Almost to the scutellum; two 
broad lateral stripes commencing some distance behifld 
the collare and coalescing about opposite the inBertion of 
the wings with the central stripe ; rest of the thorax dark- 
orange, with a silvery sheen ; the Whole surface covered with 
black hairs. Scntelfum black, bordered with a IHnge 6t atotii 
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black hairs. Metaihorax and pleura) yellow, but with a bright- 
silvery 8heen» due' to the presence of a minute silvery pubes- 
cence. Halteres with a stout orange pedicel, terminating in a 
moderate knob, orange at the base but darker at the apex, 
covered with a blacdc pubescence. First two segments of 
aUlomen slender, black ; third segment dark-orange, with a 
dense covering of black hairs ; fourth segment bri^t-orange, 
with few black hairs ; fifth segment dark-orange ; the last two 
segments black, and covered' thickly with black hairs. Base 
of forceps dark-orange, becoming black at the apex, and 
ending in two horny chetue. Legs moderately long; coxas 
orange, with a few black hairs at the tip; femora dark- 
orange, covered with short black hairs ; tibiae and tarsi dark- 
orange, but the close covering of hairs on the tarsi makes 
them appear almost black ; spurs stout, black. Wings with 
a fulvous tinge, especially tmr the costal margin ; a black 
patch extending from the fork of the second longitudinal to 
the apex, very dark near the costal margin,, but shading away 
towards the inner margin; another feebly-shaded spot near 
the end of the fifth longitudinal, extending a little beyond the 
fourth longitudinal, but not extending any distance towards 
the anterior mai*gin. Veins yellow’ at the base, but shading 
into black at the apex of the inner marginal coll ; costal vein 
terminates where the second longitudinal joins it; two 
branches of the third longitudinal terminate close together, 
and the apices of the fourth and fifth longitudinals close 
together. Wings inicroscopioally haired. 

Female. Length of antenme, 0 079 ; size of body, 0 385 x 
0 071 ; expanse of wing, 0*242 x 0*094. 

Joints of scapus bright-orange, covered with short black 
hairs; joints of flagellum as in the male. Head black, but 
thorax orange, mth silver sheen marked with dark-orange in 
much the same way as the male is marked with black. Scu- 
tellum dark-orange, fringed with black hairs. Metathorax 
and plur» with a beautiful silvery sheen. All segments of 
abdomen dark-orange mottled with black, and covered with 
black hairs. Legs rather darker all over than in male. 
Wings with more pronounced fulvous shade, and less con- 
spicuously shaded than in male. Sides of abdomen covered 
with a less-evident silvery toinentum than the pleurie. 

X have only one male and one female specimen of this fine 
and remarkable insect ; they were taken together, at an eleva- 
tion of about 1,000ft*, on the Buahine Mountains, in the 
month of January. 

(Xffricolaif tp. nov. 

Haia. Xiongth of antennas, 0*064; size of body, 0*203 
X 04)88 ; «xpisn«e o| wing. 0*167 x 0*056. 
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Antenn® 2 + 14 jointed ; joints of soapus about as long 
as broad, blaek, fringed with black hairs ; joints of flagellum 
moderately stout, base of lowest joint fuscous, all the rest 
black, sligntly pubescent. Second joint of palpus black, third 
and fourm joints about equal in length, light-yellow covered 
with minute yellowish pubescence and a few scattered black 
hairs. Bpistome black, covered with black hairs. Vertex 
smoky-grey with moderately long black hairs, and covered 
with minute silvery pubescence. Thorax covered with minute 
silvery pubescence, except a median and two lateral black 
stripes whose surface is shining ; one median line of strong 
black hairs, which are also scattered ail over the surface 
except on the black stripes. Scutellum black, but covered 
with minute silvery pubescence and fringed with strong 
black hairs. Metathorax and pleurte blaek, but with pu- 
bescence. Hal teres with stout pe^licel bearing large oval 
fulvous clubs apparently naked. Abdomen black, but often 
with dull • orange patches on the posterior portions of the 
third, fourth, and fifth segments ; all segments with nume- 
rous black hairs. Forceps of male large, dull-orange at the 
base, but darkening upwards, becoming black at tho dps. 
Legs rather long; coxas straw-coloured, darker on the outer 
surface ; femora straw - coloured, covered with short blaek 
hairs ; tibise and tarsi darker and more thickly covered with 
black hairs ; several rows of spines on the tibiae ; spurs 
rather long, black. Wings with yellowish tinge, surface 
covered with minute black pubescence. All veins strong, 
black but lighter near the Imb; costal vein extending be- 

B )d junction with second longitudinal, but ending abi^ptly 
ore the apex ; anterior branch of second longitudinal 
about equal in length to petiole of third longitudinal. 

Female. Length of antennae, 0*060 ; sise of body, 0*108 
X 0*044 ; expanse of wing, 0*176 x 0*073. 

Antennae more slender than thofMs of the male ; Joints ot 
scapus light-brown ; basal and terminal joint of the flagellum 
much longer than any others; basal joint dcu*k-brOwn, others 
black. Inorax tawny, the black marks being represented by 
dark-brown stripes which unite in a broad patch in front of 
the scutellum. Scutellum tawny, with' a fringe of black hairs. 
Metathorax and pleuree dark-brown. Halteres as in the male. 
Abdomen much broader and of a lighter colour than in the 
male, all the segments being bordered posteriorly with towny- 
red. Legs and wings as in the male, but apex of the wing 
much rounder. 

1 have assumed that these are male and female forms of 
the same insist, for, though both forms are extr^nsiy com* 
mon about liheoln, I have never captured a female of 
one or a male of the other. They can be taken aU! thloOf^ 
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the Hammer at Lincoln, bat I have not taken them else* 
where. 

Platyara Jlava, sp. nov. 

Length of antennce, 0 038; size of body, 0*137 x 0*016; 
expanse of wing, 0*115 x 0 042. 

AntentiiB 2 + 14 jointed ; joints of scapus yellowish*grey, 
first joint rather broader than long, second about as long 
as broad, both covered with a silvery pubescence ; joints of 
flagellum black, with a pubescence giving silvery reflections. 
Head black, with a very short, rather inconspicuous, silvery 

S ubesoence. Thorax light-yellow anteriorly, darkening to 
ark-yellow posteriorly, shaaed with black, but without any 
distinct or definite markings; whole surface covered with 
moderately stiff black hairs. Soutellum dark-brown, fringed 
with bla<^ hairs. Metathorax and pleures dark -tawny. 
Halteres with a stout pedicel bearing a club, yellow at base 
but almost white at the top. AlKlomeu dark-tawuy on the 
back but lighter on the sides, and the posterior margin of 
each seginent almost black ; thinly covered with black hairs. 
Goxaa bright-yellow, with a few black hairs on the outer side 
near the tip ; femora darker, covered with short black hairs ; 
tibiie and tarsi with light ground-colour, but rather thickly 
clad with black hairs, the former with a few scattered spines 
in addition ; spurs black. Win^ almost hyaline. Auxiliary 
vein rather faint ; first longitudinal joining costa about two- 
thirds of its length ; anterior branch of second longitudinal 
about as long as part of costa between its apex and that of first 
longitudinal ; costal vein extending some distance beyond the 
apex of second lonmtudinal, but not reaching apex of the 
wing ; all the veins dark-brown or black. 

1 liave only one rather imperfect specimen of this insect, 
taken at Idncoln in August. A specimen taken at Wanganui 
differs but slightly from this insect, and is perhaps a repre- 
sentative variety of the North Island. 

Genus 8oiOPBti«A, Meig. 

Head small, flattened on the fore part, sitting deep in the 
tbesrax, of rounded oval shape owing to its high vertex. Eyes 
lemote in both sexes, oval, a little emarginate on the upper side 
above. ObSlU three, an^ged near one another in a triangle 
on tihe brbad front, the anterior one very small. Proboscis 
shorti ^not promineot. Hy^stoma more or less broad. 
Pkm pro|»ineulC ineun^, four-joint6df<.rthe first joint very 
auuuii Ibe a^md ehdrter than the third, the fourth as long as 
or together, seldom shorter than them. 

1^ forward, arcuated, those of the male 

of the female, in the latter often 
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only aB long as the head and thorax together, Honiewhat com- 

i )reBsed, 2+14 jointed ; joints pf the scapus distinct, cyathi-* 
orm, setose at the apex ; flagellar joints cylindrical, with 
downy pubescence. Thorax highly arched, oval. Scutellum 
Bmall, semicircular. Metathorax acclivous. Halteres with 
ail oblong club. Abdomen slender, with seven seginents, 
narrowed at the base, generally claviforrn, especially in the 
male, somewhat flattened posteriorly; in the male terminating 
in a short forceps, in the female in a short non-projecting 
ovipositor with two terminal lamellm. Legs long; femora 
witli a fringe of hair on the lower side ; tibiae spurred, the fore 
pair with two, the hind pair with three ranges of lateral 
spines, of which those on the inner side are particularly short 
and delicate ; coxsb elongated, the fore pair hairy on the front* 
the intermediate pair only at their apex, the hind pair with a 
row of setaceous hairs on their outer sides. In the male of 
some species the coxa) of the intermediate legs have on the 
inner side a long arcuated spine; these spines terminate in a 
double book-shaped curved point, usually of a dark colour. 
Wings microscopically pubescent, longish-oval, with rounded- 
od base, a little longer than the abdomen. Tip of the costal 
vein uniting with the tip of the second longitudinal vein at 
the apex of the wing, rarely before it; auxiliary vein termi- 
nating in the costa not beyond the anterior l:>ranch of the 
second longitudinal vein ; base of the second posterior cell 
1} ing either before, under, or beyond the origin of the third 
longitudinal vein, but always before the base of the third sub- 
marginal cell, and never so far forward as to come under the 
anterior branch of the second longitudinal vein ; fifth longi- 
tudinal vein incomplete, usually broken off opposite the 
middle of the second posterior cell, sometimes disappearing 
before tlie base of the second posterior cell. 

Sciophila fagi, sp. nov. Plato X,, fig. 1. 

Size of body, 0174 x 0 082; expanse of wing, 0*182 x 
0074. 

Joints of scajpus short, not more than half their length, 
light-yellow, with a few black hairs; first joint of flagelmtn 
yellow but clouded, subsequent joints black, length about four 
times tbeir breadth, covered with ver>* fine glistening black 
hairs. Palpi long and slender, clouded straw-emour ; first joint 
short, slightly bairy ; second joint about twice the length of 
first, scatter^ black hairs on its surface; third joint move 
slender and twice the length of the second ; fourth joint still 
more slender and darker in colour, about half as long again 
as the third* Vertex almost black. Thorax yellow, 
with tawny; two lateral rows of black hairs inclined tp 
one another and meeting before the souteHum, also a median 
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row» but iimch shorter, not half the length of the thorax; 
sides of thorax ^ith scattered black hairs. Bcuteiiuin tes* 
taceous, with two long black hairs on its posterior margin. 
Metathorax almost black posteriorly; pleurae brown. Hal- 
teres with stout pedicels bearing black hairs; clubs almost 
white, with short stout black hairs. Abdomen of seven seg- 
ments, the posterior portion of each segment being dark- 
yellow. Forceps of male black, covered with black hairs. 
Logs long and slender; coxm very light yellow, with black 
hairs ; femora, tibiic, and tarsi darker, more densely covered 
with hairs ; a few short black spines on the tibise, and shorter 
ones on the tarsi; spurs blaca, but rather short. Wings 
smoky, covered with black hairs. Auxiliary vein rather faint, 
rather more tlian one-third the length of the wdng ; first 
longitudinal ending rather near the aj^ex of the wing ; second 
longitudinal ending in costa slightly before apex of wing; 
costa continued to apex ; subcostal cross* vein below apex of 
auxiliary; anterior branch of third longitudinal disappears 
al>out half-way from the fork to the margin of the wing ; pos- 
terior branch very faint ; anterior branch of first longitudinal 
almost straight, posterior rather wavy ; fifth longitudinal 
straight, but not nearly reaching the margin. 

I have only one specimen of this insect, and, unfortunately, 
the antenncD are not enlirt*. The peculiarities of its neuration 
perhaps entitle it to be the type-species of a new-genus. 

Soiophila(f) hirta, ii. sp. Plate IX., fig. fi. 

Siae of body, 0*182 x 0 030; expanse of wing, 0*166 x 
0069. 

Antennaa not perfect ; joints of scapus dark-brown, nearly 
oylindricai, breadth nearly as great as their length ; flagellum 
nearly cylindrical, no appreciable gap separating the. joints, 
covered ^1 over with a soft light-yellow pubescence. Palpi 
very slender but not long, light-yellow. Vertex black and 
shining. Thorax black and shining, a dark-yellow humeral 
patch on each anterior corner, behind which there is a patch 
of long black hairs. Abdomen black and shining, and covered 
with a ciose coating of stiff black hairs. Legs rather slender; 
toxm pale-yellow at the base but darker at the tip, covered 
with black hairs; femora dark-yellow, clothed with black 
hairs; tibia» dark- brown, eonsiderably dilated at the ex- 
tremity, marked with longitudinal mws of black hairs, with 
Btunes at intervals ; spurs very light yellow ; tarsi much 
dadmr and more densely clothed with black hiurs than the 
tibia. Wings Ugjht^brown, becoming much darker at the first 
loligitttdhial lain ; surface covered with scattered black hairs. 

vein ending blindly, not extending as far as the 
ktonieirevee ; 6rst longitudinal extending about four-fifths 
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of the distance along the wing ; second longitudinal joining 
the tip of the costa alinost at the apex of the wing ; anterior 
branch comparatively long, situated some distance from the 
transverse vein ; vein connecting second and third longitudi- 
nals very faint ; apex of fork of third longitudinal situated 
some distance beyond end of tnarginal cell ; anterior branch 
of third longitudinal disconnected at a point rather nearer the 
base than the middle ol the marginal cell ; fifth longitudinal 
almost Mrallel to and close beside posterior branch of fourth 
longitudinal, but not reaching the margin. 

I have only one, and that rather an imperfect specimen, of 
this insect, taken in FaguB bush, at the base of Mount 
Torlesse, in March. It shows more affinities with Sciophila 
than with any other genus described in Mr. Skuse's Mono- 
graph, and 1 nave therefore placed it in that genus. It differs 
from it in the position of the anterior branch of the second 
longitudinal, and in the disconnection of the anterior branch 
of the fourth longitudinal ; while the rudimentary condition 
of the auxiliary vein is extremely exceptional in Sciophila, I 
hesitate to establish a new genus on such a poor specimen, 
but feel confident that the insect will not long be left in this 
genus. 

Oeuus Pabvicbuula, gen. iiov. 

Head oval. Byes large, emarginate, nearly meeting below 
the antennae. Proboscis short. Palpi short, first joint very 
short, the others about e^al in length, except the fourth, 
which is rather longer. Front almost triangular. Three 
ocelli, the middle one much smaller than the others, arranged 
in a slightly-curved line. Antennae about as long as the 
thorax, 2-{-14 jointed ; first joint of scapus very short, much 
broader than long, second joint about as long as broad, setose 
on the upper surface; fli^ellum stout, joints rather longer 
than broad, densely pubescent. Thorax very highly aurcbed^ 

f mbescent, setaceous ou anterior and lateral margins. Souhd** 
uni small, nearly circular, bordered posteriorly with setas, 
Metatborax steep. Abdomen rather nattoned, seven-jointed^ 
hirsute. Legs rather slender ; ooxsb stout, slightly hairy on 
the outer side ; femora half as tong again as the coxsb, rather 
slender, compressed, hairy; tibiiB rather stout, in fore and 
intermediate legs shorter than the tarsi, in the posterior legs 
about the same length as the tarsi, a few scattered spines on 
the fore tibiss, two ranges of few spines on intermediate tibi», 
and two ranges of well-developed smnea on the posterior legs; 
spurs stout ; intermediate and hiha tarsi with small primes 
on the inner side. Wings about as long as the alMomsn^ 
rounded at the apex, with fairly pri>noanoed ami anglst shr* 
face thickly covered with hairs. Auxiliary vein rsthinr stonii, 
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leM than one-third the length of the wing, eubcostal croee- 
vein situated near its apex ; first longitudinal vein ending at 
about two-thirds the length of the wing ; marginal cross-vein 
situated just beyond subcostal; petiole of second longitu- 
dinal very sliort, so submargtnal cell is almost triangular; 
second longitudinal running into the costa some distauce be- 
fore the ai^ex ; costa prolonged beyond its tip, but not reach- 
ing the apex ; third longitudinal rather indistinct, the apex 
of its fork situated some distance beyond apex of inner mar- 
ginal cell, branches slightly divergent ; fourth longitudinal 
unbranched ; fifth and sixth longitudinals absent. 

1 have specinieus of but one species of this genus, but thc3 
neuration is so distinct that 1 think I am justified in establish- 
ing a new genus for it. 

Parvieeliula triangular Plate X., fig. 2 ; Plate Kill., figs. 

8, 9. 

Length of antennss, 0 038; sixe of body, 0'182 x 0*033; 
expanse of wing, 0*118 x 0*067. 

Antenme 2 4- 14 jointed ; first joint of scapus very short, [>ale- 
yellow, second joint pale-yellow, cyathiform, the margin of the 
upper side ornamented with a few stilST black hairs about as long 
as the joint ; first two joints of fl^ellum yellow, but antennm 
gradually darkening towards the tip ; all joints much the same 
teo^th, centre ones bulging in the middle, terminal joints more 
cylindrical; all joints covered with’soh pubescence giving 
silvery reflections ; all joints rather longer than broad. Palpi 
inouxved, cinereous ; first joint short, second rather longer and 
thicker, clothed with black hairs; third and fourth slender 
and short, with a few short black hairs. Proboscis slightly 
protruding, hairy. Ocelli three, one situated close to the 
Inner margin of each eye, the third almost in a line between 
them. Vertex black and shining, with a few black hairs 
Thorax dark^tawuy, with indistinct central and lateral black 
bands, cdv««d with • minute pabescenoe and long golden 
hain. SonteUnin tawny, with golden hairs. Metathorax 
falaeki with ^ralden hairs on its posterior roargfai. Pleurm and 
ftj^era bladt. Abdomen of seven segments, olack, but tbiokly 
' eovered with long golden hairs, idightly depressed, bn^est in 
centre. IinnieUm of fenude white, oovered with light-coloured 
heirs. B^teres very Ught yellow, covered with a minute 
pubesoenee. liegs of moderate lengUt; coxss smoky at the 
m#e, l^t-yeUow in the middle, and Uack at the apex, the 
clothed with long golden hairs ; femora daiic at 
:l»n. % \ ahont half aa long ^ain as the femora, rather 

atoat, -uiitii' .teauy abort black apines and a dense covering 
liaiiift} .'tsff^ straw-ooloured, with a dense 

haira urd aidBes on the poaterior 
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surface. Wings with a yellowish tinge, espocialiy near the 
costal margin and close to the veins ; surface rather thickly 
covered with black hairs. Veins brown, with a central row 
of black hairs ; auxiliary vein ending in costa at about one- 
quarter the length of the wing; first longitudinal joining 
costa at about tvro-thirds length of the wing; second longi- 
tudinal joining costa some distance before apex ; costa con- 
tinued beyond this point, but not nearly reaching the apex; 
subcostal vein situated just before marginal cell, latter very 
short, almost triangular; petiole of third longitudinal not 
long; fourth longitudinal not forked. 

I have throe specimens of this insect, two of which were 
taken at Lincoln in Febniary, and the other in Christchurch 
in June. 

A male specimen has almost identical measurement with 
the female, but it has black forceps. The legs are very much 
lighter in colour than those of ihe female, more especially the 
tarsi and tibiae ; the spurs ai:ie light-yellow. The veins of the 
wing are light straw-colour instead of brown. 

Genus TiSTKAocKEUiiA, Winn, 

Costal vein extending far beyond the tip of the second 
lon^tudinal vein, but not reaching the apex of the wing; 
auxiliary vein small, bent posteriorly, ending in the first 
longitudinal vein far beyond the marginal cell, or shortened to 
a tooth ; the marginal cell far beyond the middle of the first 
longitudinal vein ; inner marginal cell much lengthened ; fork 
of the third longitudinal vein with a raodorately-long petiole ; 
base of the second posterior cell lying before the base of the 
third submarginal cell. Surface of the wing microscopically 
pubescent. 

The above short diagnosis is the only reliable one to which 
I have access at present. I hesitate to add other characters, 
fearing that my species is not sufficiently typical. 

Tetragoneura nigra, n. sp. Plate XIII., figs. 10, 11. « 

Length of afetennes, 0*044 ; size of body, 0 077 x 0*014 ; 
expanse of wing, 0*077 x 0*038, 

Antennss about as long as the bodv; joints of seapus 

S ale- yellow, cyathiform; joints of flagellum barrel -shaped, 
at situated on pedicels; length slightly greater than their 
diameter, the first three pale-yellow, those nearer the end of 
the antennsB ; all the joints covered with soft hairs with silvery 
reflections. Vertex black, with a few black hairs. Thorax 
dull-black« a median and two V-shaped lateral marks rather 
more intense in shade; surface covered with short blaok 
hairs, and the margins with strong thick black hairs incorving 
over the thorax. Soutellum black, with two long biaek hairs 
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near the posterior inar^n. Metathorax and pleuree black. 
Halteres hght-yellow ; t)ie club oval in shape, with an almost 
imperceptible black puliescence on its edges. Abdomen black, 
with a shining granulated surface on which there is a thin 
covering of black hairs. Legs rather stout; coxoo light- 
yellow, with a few dark hairs on its darkened tip; base of 
femora rather dark as well as the distal portion, central 
portion light*yellow but covered all over with block hairs; 
remora considerably dilated ; tibun rather short, slightly 
dilated at the end, ground-colour yellow but thickly covered 
with short black hairs, the posterior tibim with two ranges of 
black spines, intermediate tibia also with black spines but 
not so conspicuous; tarsi rather short, with tnuch shorter 
spines, but otherwise much the same as the tibia ; all spurs 
black. Wings with a slight brownish tinge. Costal vein 
extending a long distance beyond tip of second, longitudinal, 
but not extending to apex of wing ; apex of second posterior 
cell nearer the base of the wing than the apex of the third 
submarginal cell ; fifth longitudinal reaching to apex of 
second posterior cell. Surface of wing covered with black 
hairs. 

I only possess one specimen of this insect, which was ob- 
tained at Lincoln College in the month of Decembcir. 

Genus Aneura, gen. uov. 

Head rather small, oval, deeply imbedded in the thorax. 
Eyes oval, not emarginate. Proboscis short. Palpi long and 
slender; first joint about as long as broad; second longer than 
broad, but stout ; third long, cylindrical, and slender ; fourth 
longer than all the others put together, very slender. Ocelli 
three, the central one nmcl\ the smallest. Antennss 2 + 14 
jointed; the joints of the seapus very short, cupuliform, 
slightly setose; joints of fiagelhitii four times as long as 
broad, gradually decreasing in diameter towards the apex, 
terminal joint very narrow, densely pubesoent. Thorax highly 
arched, smooth but for three longitudinal rows of hairs 
conver^ng to a point in front of the scuteUmn ; lateral inar- 

g ^ns slighUy setiferous. Scutellnm small, semicircular, seti- 
rous on the posterior mardn. Metathorax steep. Abdomen 
slightly compressed from me side. Legs long and slender ; 
eoxts rather short, not more than bait the length of the 
femora, tligbtly setose ; femora slender, those of the posterior 
legs compressed, hairy ; tibiae of fore-legs about the same 
length as the metatarsus, of the interme^ate leg about the 
length of the whole tarsus, and those of the posterior legs 
longer j^an the tsmis ; posterior tibiae with two rows of 
teerce, short« and feeble spmes; spurs small and feeble; tarsi 
long and slender, with a mw veiy small prickles on the under** 
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side. Wings oval* rounded ai the apex, and anal angle not 
j^ininent, shorter than the abdomen, surface hairy. Auxi*^ 
Uax 7 vein more than one-third the len^h of the v^ing, but not 
half its length ; no subcostal cross-vein ; first longitudinal 
slightly arcuated, ending near the apex of the wing ; second 
longitudinal arcuated, joining costa just before the apx ; 
costa prolonged beyond the tip of the second longitudinal 
and reaching the apex ; basal portion of second longitudinal 
about one and a half tiyies the length of the submarginal 
cross-vein, which is situated some distance before the apex 
of the auxiliary vein ; petiole of the third longitudinal about 
the same length as the anterior branch, branches divergeut ; 
apex of the second posterior cell situated before the apex of 
the second submarginal cell; branches of fork of fourth 
longitudinal very divergent ; fifth longitudinal incomplete. 

Tiiis genus differs from most of the others in the sub- 
section in the absence of the subcostal cross-vein. It is 
closely allied to JDoletina. 

Aiieura boletinoides, sp. nov. Plate X., fig. 5 ; Plate XIII., 

figs. 12, 13. 

Length of antennm, 0 093; size of body, 0154 x 0 016; 
expause of wing, 0*182 x 0*049. 

Anteante 2+14 jointed, longer than head and thorax 
together ; joints of soapus short, nearly globular, very light 
yellow ; first joint of ilagelluin light - yellow at base, but 
upper portion and all succeeding joints dark-brown ; len^^h 
of joints about three times their diameter, all rather thit^ly 
clotted with block hairs ; terminal joint slender but rounded^. 
Palpi very dark brown ; first joint rather slender, second 
long and slightly swollen, third shorter and more slender, 
fourth longest and more slender than any others. Thoru 
bordered all round with light-yellow, central portion light*^ 
brown ; one central row of short black hairs ; two laterad 
rows, the outer one consisting of lon^ hairs; central row 
short, but two inside lateral rows meet in front of soutellum. 
Bcutellum light-yellow, bordered with long black hairs. Meta- 
thorax and pleura) brown. Pedicel long and slender, support- 
ing rather a large club, both pedicel and club being covered 
with a short black pubescence. Abdomen hght-yeUow, th0 
posterior margin of each segment especial! v on the sides being 
brown ; surface with scattered long slender black hairi. 
Lamellss of female dark-brown, and forceps of male rather 
large, black. Abdomen of male with broaoer brown borders 
on posterior portion of abdomen than in female. Legs long 
and slender; ooxsb rat^r short, very light yellow; femora 
rather long, light-yellow, but covered with black hairs ; 
and tarsi light-coloured, but covered with black bgitre, and 
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bearing a few black spines; spurs black. Win^ with a 
slight brown tint, surface coirered with black liiurs. First 
and second lon^tudinal veins black, others very light brown ; 
auxiliary vein al^ut one>third the length of the wing ; no sub- 
costal cross- vein ; first and second londtudinal veins curved 
near the end ; petiole of third longitudinal long ; fifth longi- 
tudinal not reaching fork of fourth. 

I have four specimens of this insect, all of which were 
taken at the foot of Mount Torlesse, in i'agus bush, in March 
and November. 

Genus Cyclonsuiia, gen. nov. 

Head longer than broad. Eyes large, but well separated 
on the front. Antennes and palpi not seen. Thorax almost 
globular. Abdomen of seven segments in the male. Wings 
rather narrow. Auxiliar}' vein rudimentary ; first longitu- 
dinal ending about half-way along the anterior border ; seoond 
longitudinal vein ending some distance before the apex ; cos- 
tal vein continued beyond the end of the second longi- 
tudinal, but not reaching the apex of the wing; anterior 
branch of third longitudinal ending at a point a little beyond 
the apex of the wing ; posterior branch wanting ; anterior 
branch of fourth longitudinal ending at < about one-third of 
length of inner margin of the wing; fifth longitudinal vein 
complete, joined at about half its length by a vein perhaps 
corresponding to the posterior branch of the fourth longi- 
tudiniu; second, thinl, and fourth longitudinals detached at 
their bases. Legs stout ; femora greatly compressed ; tibia) 
with long spines; spurs long, pubescent; first two joints of 
tal^us of hind-legs with prioldes on the under-surface. 

I have only one species of this genus. It was taken in 
scrubby bush on the Port Hills in December. 

CyeUmeuraJlam, sp. nov. Plate XI., fig. 5. 

Length of antennas, ? ; sise of body, 0-088 x 0*016 ; 

expmea of w^ing, 0*096 x 0-083. 

Antennas and palpi not seen. Front dark, but rather 
densely covered with grey hairs. Thorax dark-yellow, thinly 
ebthed with short b\£ak and longer orange hairs situated on 
the lateral margins. Soutellum semicircular, ferruginous, 
with a iew lopg setas on the posterior margin. Pleurie and 
metjstfaorax dArk-brow^ Halteres with light-coloured stipes, 
add rather hum hijack dub. Abdomen depressed, broadest in 
fciiddle, ixYegular patches being of a 

dariw cokmr than the rest of the abdomen. Goxas bright- 
ydtbw, with a of luurs on the exterior mardu; femora 
brit^^yellaw, with yeUow nairs; tibias 
eoxas, darker, with rows of sliort black haira 
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and two ranges of spines, dark-ferruginous ; spurs long, 
yellow ; tarsi rather snorter than the tibiss, yellow, witn 
rows of short black hairs. Wings longer than the abdomen, 
yellow, but smoky at the tips, the darkest patch situated at 
the end of the second longitudinal vein. Neuration of the 
wings as described under the genus. 

1 hare only one specimen of this species, which was taken 
on the Port Hills in December. 

Genus Pabadoxa, nov. gen. 

Head nearly round. Eyes large. Antounm 2-1-14 
jointed; joints shaped almost as in Tetragonema. Palpi 
short, four-jointed ; first and second joints ver 3 r short, third 
longer and stouter, fourth the same length as third but much 
more slender. Thorax rather elongated. Abdomen com- 
pressed vertically, as broad as the thorax. Femora greatly 
compressed; tibim about as long as the femora, with a 
few slender black spines ; spurs large, pubescent ; first joint 
of tarsus the longest, others gradually decreasing in length. 
Wings longer than the abdomen. Auxiliary vein represented 
by a short rudiment ; first longitudinal ending some dis- 
tance beyond the middle of the anterior margin, joined to 
second longitudinal by marginal cross-vein situat^ near its 
apex; second longitudinal vein ending some distance before 
the apex of the wing ; costa prolonged conuderably beyond 
the tip of the second longitudinal vein, but not reaching 
the apex of the tring; third longitudinal vein with a long 
fork, slightly disconnected at its base ; posterior branch also 
slightly disconnected at its base; anterior branch of fourth 
longitudinal reaching the margin, but disappearing before 
reaching the base of the wing ; fifth longitumnal vein com- 
plete, reaching the margin, loined at a point about three- 

J uarters of its length from the base by a strong vein as in 
\ychneura, which probably represents the posterior branch 
of the fourth longitudinal vein. 

I have only one species belonging to this distinct genus. 

Paradoxa fusea, sp. nov. Plate XU., fig. 6. 

Length of antenne, 0*016; sise of body, 0*096 x 0*010; 
expanse of wing, 0*092 x 0*016. 

Antenne 2 -)- 14 joints ; first joint of soapus short, nearly 
blMk ; second joint cyathifprm, omamontM* with a few 
bristles ; flagellum dark • brown, densely mliated ; jotnbt 
broader than long, placed on very short pedieds tapering 
gn^Ually to the apex ; last joint has length more than 
twice its breadth and an obtuse apex. Palpi short, Ughii- 
yellow;. two basfd joints short, thiid and fourth about eaual 
in length, rather longer than the first and second put togetter- 
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Front black. Thorax strongly curved, black or dark-brown, 
rather sparsely covered with short black hairs, which are 
longer on the margins. Sontellam black, with a row of hairs 
on its posterior margin. Pleurae and metathorax black. 
Abdomen black, but third and fourth segments dark-brown, 
sparsely covered with short black hairs. Legs rather short ; 
coxffi smoky ; femora compressed, yellow in the centre, but 
bordered with dark-brown ; tibia rather longer than the fe- 
mora, not slender, the two posterior pairs with a few mode- 
rately - long black spines, anterior tibia without spines ; 
spurs rather stout, straw-coloured, and covered with a light 
pubescence. Wings brown, darker near the costa and in the 
central portion of the first submarginal cell. Inner marginal 
cell long, its apex being nearly directly above the apex of fork 
of third longitudinal vein ; cross-vein situated near the end 
of first longitudinal vein *, costal vein ending before the tip of 
the wing; seccmd longitudinal vein joining it some distance 
before its tip. Surface of the wing microscopically pubescent. 

I have only one specimen, taken at Lincoln Allege, in 
September. 

Genus Eukyobbas, gen. nov. 

Head oval, not very deeply imbedded in the thorax. 
Eyes large, round, slightly emarginate on the inner side 
above. Palpi incurved, rather short ; first and second joints 
about equal, short ; third joint about double their length, 
cylindrical ; fourth joint still longer, slightly clavate. Ocelli 
three, large, placed almost in a straight line on the broad 
front. Antennas 2-1-14 jointed, about as long as the head 
and thorax together ; joints of scapus much moader than 
long, cupulifonn, setiferous above ; flagellum compressed, 
broadest peut in the middle, joints generally broader than 
long excejM at the apex, densely pubescent. Thorax highly 
arched, pubescent, without strong setae on the lateral margins. 
Scutellnm rather small, semicircular, hardly setiferous. Me- 
tathorax steep. Abdomen rather flattened, seven-segmented, 
narrow in front but broader posteriorly. Forceps of the male 
rather small, chelate. L^ rather slender ; coxae short but 
stout, hsiry ; femora slenmr, but posterior pair compressed, 
pubescent; fore tibim larger than the metatarsus but less 
than half the length of the whole tsrsus, intermediate tibiae 
rather riiorter and posterior tibin longer than the tarsus, 
thres ranges of smsJl iqpinCs on fore and intermediate tibia' 
and two ranges of looj^ spines on posterior tibin ; spun 
rather short.; fint not much longer than second joint of 
tarsus, a lew small prickles on the under-side of tarsus.' 
Wlqgs rather poioted at the apex, and anal an^e rathor 
pumimeBt,; iramoe pi Wngs distinotly hairy. Auxiliary imia 
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complete but ehoit, eubcostal oro8s>Tetn situated about half- 
way along it; first longitudinal joining costa more than two- 
tl^s the length of the wing; second longitudinal joining, 
the costa l^ore the apex ; costa slightly extended oeyonu 
the point of junction, but not reaching the apex of the wing ; 
submarginal cross- vein about equal to basal portion of second 
longitudinal ; petiole of third longitudinal rather short ; apex 
of fork of fourth longitudinal just below origin of third lou^- 
tndinal, branches divergent; fifth longitudinal strong but in- 
complete. 

This genus is closely related to AnaoUnia, Winn. 

Euryceras anaolinoides, sp. nov. Plate XI., fig. 1 ; Plato 

Xm., figs. 14, 15. 

Length of antennn, 0-068 ; size of body, 0-182 X 0-084 ; 
expanse of wing, 0-164 x 0 060. 

Antennae 2 + 14 jointed ; joints of scapus short, yellow, 
cyathiform, covered with short yellow cilia ; joints of flagel- 
lum black, but densely covered with a yellow pubescence; 
fifth and sixth joints broadest, their breadth being half as 
much again as their length; terminal joint the longest, its 
length being about three times its breadth ; succeeding joints 
g^nally decreasing in length but increasing in br^th. 
Palpi very light yeUow, incurved; first joint short; second 

i 'oint rather long and broad, densely ciliated with light-yellow 
lairs; third and fourth joints much more slender, about 
equal in length, densely ciliated. Vertex black, rather hairy. 
Ocelli situated nearly in a straight line. Eyes emarmnate, 
but not nearly meeting. Thorax light-yellow anteriouy but 
much darker posteriorly, becoming almost black in front of 
the scutellom ; surface covered with short black hairs, the 
sides with a margin of long golden hairs. Scutellum dwrk- 
brown, with a fringe of black hairs. Metatborax almost 
black, the posterior portion with a few long yellow hairs. 
Fleures brown, with a few long hairs. Halteres with stout 
pedicels bearing an elongated pyriform club, li^t-yellow 
m colour, and covered with a fine pubesoence.. Abd<»nan 
black, first segment yellow except in centre of dorsal surface, 
where it is brown covered with long yellow hairs; dbdoinen 
broadening considerably posteriorly, the posterior poridon 
of each segment brown; last segment with a yeUbw border 
covered all over with rather black hairs. Legs rather 1^; 
coxe yellow, the outer surface of postmdor coxa brown, a 
few stiff ydlow hairs on each coxa; intermediate and pos- 
terimr femora brown on the anterior side of the upper ptwnoh. 
jsnd at the distal extremity, which is covered with mafik hairs, 
other psfts of coxa yellow, covered with short ydlow heirs; 
tibia df anterior and iotermediate legs rather dhorii, ybUtiWr 
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1}ut covered with black hairs and a few black apinea ; pos- 
terior tibiu rather long and stout, with more numerous and 
longer spines; all tarsi black, owing to thick covering of 
black haurs ; spurs yellow at the base, shading to brown at 
the tip. Wings slightly shaded with brown, and covered 
with black hairs. Costa and first and second longitudinal 
veins black, others light-brown ; fifth longitudinal extending 
some distance beyond fork of fourth, but not reaching the 
margin. 

1 have only one specimen of this insect. It was taken in 
Fague bush, at the base of Mount Torlesse, in March. 

Genus Ahouala, nov. gen. 

Head moderate, nearly round, but slightly prolonged pos- 
teriorly, situated rather deep in the thorax. Eyes ovate, 
entire. Ocelli two, or three ; if only two present, one is 
situated in the margin of each of the compouna eyes ; if three, 
the third in the middle of the front. Palpi short, incurved, 
four-jointed ; first joint short, moderately robust ; second 
much longer ; third and fourth more slender and about 
equally long. Antennas cylindrical, tapering towards the 
apex, projecting forwards, arcuated, 2 -f- 14 jointed ; first 
joint of soapus nearly cylindrical, second cupuliform, both 
joints setiferous on the sides and upper edge ; flagellar joints 
cylindrical, with a short downy pubescence. Thorax highly 
arched. Soutellum semicircular. Abdomen rather flattened, 
iHoadest in the middle. Legs rather short; tibia spurred, 
and provided with lateral spines which are short on the 
anterior tibia, and long ones arranged in three ranges on the 
intermediate and two ranges on the posterior tilna. Wings 
with rounded apex and anal angle. Auxiliary vein joining the 
costa just- before the origin of the third lougitudinal vein; 
costal vein extending some distance bepond the tip of the 
seccmd kmmtodinal vein; first longitudinal joins the costa 
before tlto branch of the third longitudinal vein; marginal 
cross-vein situated a little before the tip of the first longitu- 
dinal. which bends down and closely approaches the second 
loniptudinsJ ; anterior branch of third longitndinal teaching 
the niiartpn jiist before the apex of the wing ; apex of fork of 
fenrib longitudinal sitnated just before the apex of fork of 
tiiitd locigitddihsl : anterior mboh straight, posterior branch 
hadvdsted; ififidi longitadiaal indistinct; saboostsl eross-vdn 
absent.'' 

gemia sa Oloscly siiied to Leia, AteUia, Aendiorama, 
.and,.fiddoehH^^.h^^ eamly distinguished by the absence of 
tabewtid osOsstvein, and by the fact that riie riurd and 
ioti||#adhud are ecenj^ete. 
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Anomala guttata. Plate XI., fig. S; Plate XIII., fige. 16, 

17. 

MyeetopkUa guttata, Hutt. 

Length of antennae, 0’079; size of body, 0'174 x 0 044; 
expanse of wing, 0'165 x 0'066. 

Antennae 2 + 14 jointed ; joints of scapus yellow, first 
much longer than the second, which is cyathiform, surface 
of both with a few stout short black hairs which ara much 
longer on the edge of the second joint ; first five or six joints 
of flagellum yellow, terminal joints nearly black, length 
usually about twice the breadth, all joints densely covered 
with short hairs having bright silvery reflections. Palpi 
prominent, rather large and thick, light-yellow, with a few 
short hairs. A black shining patch round each ocellus, but 
an orange area between them. Vertex dark-brown, with long 
block hairs on the margin. Thorax dark-yellow, surface with 
a few scattered hairs, which are long on the anterior and 
lateral margins; four longitudinal brown stripes, two short 
ones extending from the collore to the insertion of the wings, 
one on each side of the median line, but never confluent ; the 
other two near the lateral margin, commencing farther back, 
and extending nearly to the soutellum, never confluent. 
Scutellum dark - brown anteriorly, light - yellow posteriorly, 
fringed with long black hairs. Metathorax and pleure dark- 
brown. Halteres with light-coloured rather slender pedicels 
bearing an oval club, light - yellow in colour. Abdomen 
broadest in the middle, covered with hairs giving golden 
reflection ; anterior portion of each segment yellow, posterior 
and longer portions dark-brown. Legs rather short ; coxss 
light-yeUow, with black hairs on anterior surface ; femora 
brown at both ends but yellow in the centre; tibue rather 
stout, those of posterior and intermediate legs darkened at 
both extremities and covered with short hairs and beiuing 
several spines of two sizes ; anterior tibice only with shorter 
spines; tarsi flight • yellow, but thickly clothed with dark 
hairs ; spurs brown. Wings with brownish tinge, microscopi- 
cally pubescent ; one brown patch between apex of first longi- 
tudinal and costa ; another patch at fork of second and third 
longitudinals, and a third on the inner side of posterior Itoancb 
of fourth longitudinal ; a more indistinot paten between ante- 
rior branch of fourth longitudinal and posterior Immoh of 
second longitudinal — ^t.e., near the margin of first posterior 
ceil. Second lonmtudinal joining costa not far before apex 
of wing ; costa almost reaching the apex ; aptx of fmk of 
third longitudinal much nearer the apex of wmg than trans- 
verse vein, the latter sitnated half-way along the wing ; fork 
of hnirth longitudinal nearer base of wing than junction 
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between second and third longitudinals; branches reaching 
margin far apart. Size of brown patches varies considerably. 

This is an excessively common insect throughout the 
colony. It may be taken throughout the year, but is more 
frequent in the spring months. 

Anmiala mUior, sp. nov. 

Length of antenuie, 0*066 ; size of body, 0*120 x 0*027 ; 
expanse of wing. 0*140 x 0*046. 

AntenuiB 2 + 14 jointed ; joints of scapus dark- yellow, 
covered on the upper surface with stiff black hairs, one of 
which, situated on the anterior rim of the second joint, is 
larger than the two joints together. Palpi light - yellow. 
Vortex black, but covered rather thickly with long yellow 
hairs. Thorax dark -tawny to black; m the former case 
marks are present closely resembling those on the thorax of 
the last species; surface covered thickly with long yellow 
hairs. Scutellum black, with very short hairs on its posterior 
margin. Metathorax and pleur® black. Hal teres white ; 
club pyriform, rather elongated. Abdomen black, covered 
with minute golden pubescetioe and thinly -scattered long 
golden hairs. Legs rather short ; coxse almost white, but 
darker at the distal extremity ; femora dark -brown at both 
ends but very light in the middle, covered with long golden 
hairs ; tibias rather stout, yellow, but darker at both ex- 
tremities, covered with short black hairs and with two rows 
of long black spines; spurs light -yellow, with short black 
hairs ; tarsi yellow, but densely covered with short black 
hairs. Wings with slight brownish tin^e, microBCopically pu- 
bescent ; brown Riches in same position but lighter, except 
the one situated m the first submarginal cell ; ul the apical 

E ortions of the wing shaded light -brown. Veins at the base 
ght-yellow, but almost black at the extremity ; first and 
second longitudinal veins do not approach so closely as in 
the last species ; second longitudinal short ; costa not nearly 
extending to tip of wing ; apex of fork of third longitudinal 
situated almost oelow transverse, vein ; transverse vein nearer 
apex of wing than half-way ; fork of fourth longitudinal 
almost directly below point of junction between second and 
third lon^fitudinals ; branches of fourth longitudinal not reach- 
ing rnargm, far apa^. 

Not so abundant as the preceding, but common at Cbrist- 
churoh and Wangsnui. 

Genus Aphslobcbba, Skuse. 

Head smatli round, the fore part flattened, situated deep 
in i3ie thorax* Ooelli three, of almost equal size, arranged in 
a ourved tine high (m the front. Byes ovate, a little emargi- 
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nate above oa the inner side. Palpi prominent, incurved, 
four>jointed ; first and second joints somewhat robust, first 
joint small, second twice the length of the first, third rather 
longer than the first and second taken together and consider* 
ably more slender, fourth joint very slender, about equal in 
length to all the others taken togetlier. Antenns arcuated, 
projecting forward, longer than the head and thorax combined, 
very slender, 2 -f- jointed ; joints of the scapus of about 
equal size, cupnliform, both setiferous at the apex ; flagellar 
joints cylindrical, with a short dense pubescence. Thorax 
oval, highly arched. Scutellom small, almost semicircular. 
Metathorax high, acclivous. Abdomen slender, cylindrical, 
six-segmented, with an anal ]oint almost as large as the sixth 
abdominal segment, and small forceps. Legs long, slender; 
femora not so robust as the coxae, corninresseil ; tibiio spurred, 
and the intermediate and hind pairs each with two rows of 
lateral spines. Wings oblong-ovate, lonmr than the abdomen, 
rounded off at the base, microscopically pubescent. Costal 
vein extending far be,vond the tip of the second longitudinal 
vein, stopping a little before the apex of the wing ; auxiliary 
vein joining the costa a little l>efore the matginal cross-vein ; 
the humeral cross-vein very oblique ; no subcostal cross-vein ; 
first longitudinal vein joining the costa at a point three-fomdhs 
of the distance from the root of the wing to the tip of the 
costa ; the marginal cross-vein situated very much before the 
middle of the first longitudinal vein, at a point about one-third 
the length of the latter ; third longitudinal vein detached from 
the second longitudinal vein, starting in the wing-disc con- 
siderably beyond the marginal cross-vein, reaching the margin 
much below the apex of the wing, without any trace of an 
anterior branch ; fourth longitudinal vein joining the margin 
before the tip of the first longitudinal vein joins tne costa, we 
only trace of an anterior branch being an indistinct short piece 
of a vein quite detached from the fourth longitudinid vein, 
and joining the posterior margin a short distance in front of 
it : fifth longitudinal vein only rudimentary. 

The only species of this' genus hitherto described is from 
Sydney, so the genus would appear to be confined to Antiral- 
asia. 

Aphelomera tkmei, n. sp. Hate XI., fig. 4. 

Length of antonnta, 0-056 ; size of body, 0*078 x O'OIS ; 
expanse of wing, 0*066 x 0*030. 

Joints of Bcapns orange, with a few black biurs ; flaaeUmn 
black, joints from three to five times longer , t^n broads 
covered aU over with a fine pnbeeoence. Palpi 
Iffown, darker at the tip. Thorax dock-brown or bsm 
coveted with short yellowish hairs and longw bHoek k#hifi 
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curved inwards. Scutellutn black, bordered with long black 
hairs. Metathorax and pleursB black, smooth. Hal teres with 
stout yellow pedicel bearing an elongated black club densely 
covered with a black pubmence. Abdomen slender, black, 
densely clothed with black hairs. Coxsb rather stout, light- 
j^ellow* : femora darker, more com|iresA6d, and thickly 
clothed with short yellow haira; tibiaa light, but thickly 
covered with short black hairs ; tibice of fore-legs half as 
long as tarsi, in posterior legs tibiae nearly as long as tarsi ; 
long spines on tibiie and short ones on tarsi, black ; spurs 
greyish -brown. Wings with a pale-brownish tint, veins brown ; 
surface microscopically pubescent. A few long black hairs 
on fii'St and second longitudinals ; auxiliary distinct ; &fth 
lonmtudinal rudiinentaty. 

I have taken four specimens of this insect. It appears to 
be rather widely distributed. It is closely allied to A. nydney- 
sfuris, of Australia. 


Genus ZYOOMVfA, Winn. 

Tips of the costal and second longitudinal veins uniting 
far before the apex of the wing; auxiliary vein incomplete, 
bent anteriorlv, gradually disappearing or only forming a 
tooth ; apex of the inner marginal cell not situated beyond 
the base of the second submarginal cell ; petiole of the fork 
of the third longitudinal vein very short ; anterior branch of 
the fourth longitudinal vein wanting ; fifth longitudinal vein 
incomplete ; sixth longitudinal vein in most oases large. 

I have placed the following species in this genus, though 
in some respects their alar venation varies from that described 
above : in j^rticular, the fork of the third longitudinal vein 
has a moderatelydong petiole, and the sixth longitudinal vein 
is wanting. 

Zygpmyia flavicuxa, sp. nov. Plate X!., fig. 6. 

length of antennie, 0*041 ; sine of body, 0 098 x 0 024 ; 
expanse of wing, 0*088 x 0*088, 

Antenum a little longer than head and thorax together; 
joints of soapus about equal in sise, cyathiform, about as long 
as broad, Ught*brown Is^ge 9a%m on the anterior margin oi 
second joint ; fiagellum dark^brown, rather compressed, the 
joints tiUhet Inoader than tong, densely covered with pubes- 
cfanl^ giving silvery reftections. Palpi Ught-yellow. Two 
lateiat ocelli fairly large, central one small, situated in a 
parked daptessm ffont broad, black, with a few hairs 
gtvkig yellowish Thorax with all the central 

yellow, and lateral portions 
ly^hrhwn ; evei^^heiie covered with numerous hairs giving 
jHetathorax and pleurss black, wntel- 
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lum black, with a few long hairs on the posterior margin, 
AMomen black, narrow in front but broadening considerably 
posteriorly, hairs few and scattered. Forceps of male light* 
yellow. Halteres with a light- yellow pedicel; club large, 
pyriform, black. Legs not long coxae yellow, darkening to- 
wards the apex, where there are a few light-coloured setae; 
trochanters light-yellow; femora rather compressed, yellow; 
but dark-brown or black at the apex, covered all over with 
black hairs, which are lengthened considerablv near the 
end of the lateral margins ; tarsi straw -coloured, with two 
ranges of long black spines ; posterior spurs half the length 
of metatarsus, straw-coloured, but densely covered with short 
black hairs ; tarsi with spines on the inner surface. Wings 
with a pale -yellow tinge; veins dark -brown, but lighter 
where they cross the white areas; costal margin of wing 
brown, the shading extending downwards at the marginal 
cross-vein ; all the apical half of the wing shaded with brown, 
w'hich is darker near the costal margin; a roundish white 
patch half in the second and half in the first submarginal 
cell. Tips of costal and second longitudinal veins uniting 
before the apex of the wing ; fourth longitudinal strong ; fifth 
longitudinal parallel to the third, ending about half-way down 
it ; sixth longitudinal strong. 

Common at Wanganui and Lincoln early in the spring. 

Zygtnnyia fusca, sp. nov. 

Length of antenna, 0*049 ; size of body, 0*115 x 0*033 ; 
expanse of wing, 0*125 x 0 049. 

Joints of scapus rather long, light-yellow, cyathiform, the 
first half as long again as the second ; joints of flagellum 
rather compressed, dark-brown, those at the base about as 
long as broad, the apical ones with the length more than four 
times the breadth, thickly clothed with a pubescence giving 
silvery reflections. Palpi yellow. The central ocellus small, 
situated in rather a deep depression. Thorax dark-brown, 
bordered with orange anteriorly, and covered with black 
hairs.^ Scutellum dark-brown, with long hairs on the posterior 
margin. Metathorax and pleuras dark-brown on upper por- 
tion, but black below. Halteres white ; club oval, with a few 
black hairs. Abdomen black, with very few hairs except on 
the posterior margins of the segments ; a cinereous ban4 on 
the hind margin of every segment. Forceps of male datk- 
brown, and densely covered with black hairs. Legs moderate; 
coxiB almost white, but a small patch of brown and black 
hairs at the tip ; trochanters dark ; femora light straw-colour, 
with short black hairs which beiKime setes on the margins 
near the apex, rather dark at the base, compressed; tiDi» 
stout and, like the tarsi, closely resemble those of Z. fiarneom* 
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Wings hyaline, with shaded patches similar to those on the 
wings of Z. Havicoxa, but much smaller ; the white sub* 
apical patch longer, and extending almost from the costa to 
tne posterior margin. Auxiliary vein bent slightly posteriorly ; 
fifth longitudinal ending below the apex of the second sub- 
marginal cell ; veins much stouter than in the last species. 

Though the veining of the wings is almost identical with 
that in the last species, I have no doubt of the specific dis- 
tinctness of the two typos. The sixe of this species is much 
greater than that of the last. The halteres are white instead 
of black, the femora are not dark at the apex and are lighter 
in colour, the abdomen is ringed with cinereous ; the wings 
have the dark patches smaller and much more closely defined. 

Genus Brachydicrania, Skuse. 

Head roundish, compressed in the fore part, situated deep 
in the thorax ; front broad, the anterior border prolonged as a 
small triangle, which readies to the basal joints of the au- 
tennse. Eyes longish-round. Ocelli two, large. Palpi pro- 
minent, incurved, four-jointed; first joint small, second longer, 
very robust ; third joint subclavate, about one-third longer 
than the second ; fourth joint very slender, about equal to all 
the others united. Antennce projecting forward, somewhat 
arcuated, 2 + 14 jointed ; first joint of scapus cyathiform, 
second much shorter than the first, cupuliform, both setiferous 
at the apex ; flagellar joints cylindrical, somewhat compressed 
from the sides, with dense minute downy pubescence. Thorax 
ovate, highly arched, with a short pubescence, setiferous on 
tlie latex^ and hind margins. Bcutellum semicircular, seti- 
ierous. Metathorax steep. Abdomen slender, in the male 
with six, in the female with seven, segments, narrowed at the 
base, cylindrical, or a little compressed from the sides ; anal 
joint of the meJe moderately large; female ovipositor very 
sliort, with two small lameliss. Legs long, slender; inter- 
mediate and hind femora rather broadly compressed ; tibiie 
spurred, and having lateral spines, fore pair with one distinct 
ran^ of very small sise on the inner side and a few ver^^ 
smiul spines on the outer side, intermediate pair with a range 
of smRU spines on each side, bind pair with two ranges of 
lonffsr qdnes on the outer side; metatarsus of the hind tarsi 
with some very minute prioUee. Wings longer than the 
abdomen, oblong*oval, with moderately-rounded base, micro- 
scopically baiim. Auxiliary vein very small, incomplete, 
directed tovrards the first longitudinal vein ; costal vein not 
extending beyond the tip of the second longitudinal vein ; 
tnarginal m^ss-vein situated about the middle of the first 
vein and over the base of the second submarginal 
oelt eke latter with a shorter petiole ; lips of the third longi- 
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tudinal fork somewhat divergent ; second posterior cell shorty 
its base situated , inoch beyond the base of the second sub- 
marginal cell; the branches of the fourth longitudinal fork 
divergent ; fifth longitudinal vein long, incomplete ; sixth 
longitudinal vein long. 

This genus was established by Skuse for some Australian 
species. None have hitherto been described from any other 
country. 

Brachydicrania hiemalis, Plate XI. > fig. 2; Plate XIII., figs. 

18, 19. 

Length of anteimes, 0 055; size of body, 0*164 x 0*022; 
expanse of wing, 0143 x 0*049. 

Antennas about as long as head and thorax ; joints of 
scapus dark-yollow, setiferous ; joints of flagellum rather 
longer than broad, difidcult to distinguish near the base, but 
separated near the apex, dark-brown, but covered with a 
short dense pubescence giving a silvery reflection. Palpi 
long and slender; first, second, and third joints light-yellow; 
basal half of fourth joint light-yellow, apical half dark-brown. 
Front dark-brown, covered with rather short hairs. Thorax 
dark-brown, humeri and lateral margins dark-yellow, short 
yellow hairs and longer black ones covering its surface. Scu^ 
tellum dark-brown, bordered with a few very long bliG^k hairs. 
Metatborax and pleurs brown, smooth. Halteres with white 
pedicel ; club smokv. Abdomen rather slender, covered 
sparingly with black hairs ; first and second segments brown 
with yellow sides, and sometimes yellow on posterior margin ; 
third segment dark-yellow, brown on centre of dorsal surface; 
remaining segments black. Legs long and slender; ooxe 
almost white, smoky towards the tip; femora very light 
yellow ; tibim pale straw-colour, but covered with bla^ hairs 
arranged in longitudinal lines, and two rows of long slender 
epmes on intermediate and posterior tibisa ; tarsi nearly black 
from dense clothing of black hairs; those of anterior le^ 
very long, shorter in intermediate, and about as long as tifa& 
in posterior legs ; spurs very long and slender, pide-brown* 
Wings microBcopicdly pubescent, the pubescence being 
arranged in longitudinal lines ; pellucid, with a very pale tint. 
Auxiliary very short ; first longitudinid nearly pariulel with 
costa; second longitudinal and anterior branch of third 
longitudinal slightly sinuate ; marginal cross vein situated 
beyond apex of second submarginal cell, about half*way idong 
first longitudinal vein ; neither brtoch of fourth longitudiniJ 
reaching the margin. 

This insect was extremely common on window-panes and 
in tow-lying bush in Wanganui in June and July. Olosely 
allied to B. puUicanda, of Australia, but, I think, disttinet. 



ilkUHUKitL.^On New Zealand Diptera. 


aoi 


Genus Myoktophila, Meig. 

Head somewhat longish, round* compressed in the fore 

K rt* situated deep in the thorax; front broad, the anterior 
rder elongated triangularly, which extends to the basal 
part of the anieninie. Byes oval. Ocelli two, large. Palpi 
prominent, incurved, four - jointed ; lu'St joint small, the 
others equally so, or the last the longest. Antennse pro- 
jecting forward, arcuated, 2 + 14 jointed ; the joints of the 
soapUB cyathiform, setiferous at the apex ; flagellar joints 
oyhndricfd, compressed from the side, with short downy 
pubescence. Thorax ovate, highly arched, with short pubes- 
cence, longer hair on the lateral margins, setiferous on the 
hind border. Scutellum semicircular, or a shortened triangle, 
setiferous on the border. Metathorax highly arched. Abdomen 
of the male with six segments, of the female with seven 
segments, more or less compressed from the sides, narrowing 
at the base ; anal joint of the male generally small; ovipositor 
of the female with two lamelloB. Legs robust ; femora com- 
pressed ; tibisB spurred, the fore pair with small spines on the 
outer side, the intermediate pair wdth two ranges of strong 
spines on the outer side and one range of stronger or weaker 
ones on the inner side ; the hind tibiie with two or three ranges 
of short spines on the outer side ; metatarsi of the hind tarsi 
with fine prickles. Wings a little longer than the abdomen, 
longish^oval, the base rounded off or more or less obtusely- 
euneiformly narrowed, microscopically pubescent. Auxiliary 
vein incomplete, bent anteriorly; costal vein not extending 
beyond the tip of the second longitudinal vein and not reach- 
ing the apex of the wing ; marginal cross-vein situated at or 
somewhat beyond the middle of the first longitudinal vein, 
and over the base of the second submarginal cell, the latter 
with a short petiole or sessile; base of the somewhat-extended 
posterior cell situated before, under, or a little beyond tbo 
hem of the second submarginal cell ; the branches of the 
fourth longitudinal inclined towards one another at their tips ; 
fifth longitudinal vein incomplete; rudimentary sixth longi- 
tudinal vein stout. 

This is a li^rge genus, including species that have been 
described from nearly every known country. 

Mffcetophiia eylvaHoat n^ sp. 

length of antennas, 0*104 ; sine of body, 0*286 x 0*055 ; 
teepmim (A 0 326 X 0*094. 

Joinits o! tM^pas yellowish-brown, setose on the upper 
st^a^, first joint mom than twice as long as the second; 
joMh of fligiQuin Ught-'bitivm ; length four or five titojss the 
eOvered iU oter with a close pubescence giving grey 
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reflections. Palpi long, incurved; first joint nearly black, 
second joint long, light -brown, third joint similar to the 
second but more slender and shorter, fourth joint longest, 
orange -coloured. Front greyish -brown, setose, tho hairs 
being black. Thorax dark-brown, thickly covered with short 
black hairs, with long curved black hairs on the margins. 
Scutellum black, with long black hairs on the margin. Meta- 
thorax and pleuras black, the latter with long slender black 
hairs. Halteres with stout pedicels, very light yellow, but 
covered with short black hairs. Abdomen slender, dark- 
brown irregularly mottled with fulvous, covered everywhere 
with rather short black hairs. Legs rather long and slender ; 
coxoB yellow at both ends, but the central portion is dark- 
brown, tip setose; femora dark-yellow, the tip and central 
portion shaded with brown, surface covered with short black 
haars; tibise slender, straw-coloured, with longitudinal rows 
of black hairs, and spotted with brown spots, from which 
long spines arise ; spurs dark-brown ; tarsi long and slender, 
with horizontal rows of black hairs, but no spines. Wings 
with distinct brown tinge, but extreme tip yellow ; a darx- 
brown patch at marginal cross-vein and apex of inner marginal 
cell ; a very irregular band extending from the end of the 
first longitudinal to near the end of the second posterior cell ; 
a shaded patch between these two marks and a shaded sub- 
apical area. Veins brown. Surface of wing microscopically 
pubescent, the hairs being arranged in oblique lines. Auxiliary 
not very short, slightly bent posteriorly and gradually disap- 
pearing ; tip of costa and second longitudinal very near apex 
of the wing; fifth longitudinal extending to fork of fourth 
longitudinal ; sixth longitudinal long, nearly reaching mar^pn ; 
inner marginal cell just lying over base of second submarpnal 
cell, whose petiole is very short. 

I found abundant specimens of this insect in one spot 
in a very damp gully on the bush-covered side of ti^ Bimu- 
taka Mountains, near the Summit Station. 

Mycetofhila howletU, sp. nov. 

Length of antennao, 0132 ; size of body, 0*800 x 0*066 ; 
expanse of wing, 0*264 x 0 120. 

Basal joint of scapus more than twice the length of the 
second, setas black ; length of joints of flagellum two or three 
times their breadth, the basal five or fix joints with an orange 
band at both ends, but the central portion is dark -brown. 
Palpi dark - orange ; first joint short, second stout, third 
more slender, bristly like the second, fourth strongly curved, 
broadening considerably at the apex, i^htly bris%. Front 
yellowish-grey, covered with bla^ hairs* Thorax reddish- 
yeUow, but black on lateral margins above the wings/ densely 
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covered with black hairs, ^utelluui dark-brown, with strong 
hairs on its posterior margins. Metathorax yellow. Plenrffi 
dark -brown, covered with slender black hairs. Abdomen 
almost black, mottled with very dark brown ; margins of 
some of the segments lighter. Legs robust ; coxm light- 
yellow, but brown on the posterior margin ; femora rather 
expanded, greyish-yellow, with two black spots on the pos- 
terior side and a conspicuous block tip on the posterior legs ; 
tibisB dull-yellow, with a black tip covered with longitudinal 
rows of black hairs and spines of two sizes, the longer ones 
being orange - red ; spurs long, orange -red in colour; tarsi 
darker than the tibite, several rows of line spines on the inner 
side. Wings very broad, microscopically pubescent, with a 
deep-yellow tint, but the larger part coloured almost black ; 
a dark patch surrounding marginal cross-vein, which extends 
downward and spreads out widely, covering all the posterior 
portion of the wing, but becoming lighter as the margin is 
approached; this becomes darker nearer the apex and spreads 
up i^ain to the second longitudinal vein, but has an irregular 
outline, becoming very much narrower at second longitudinal 
and reaching costa at the end of first longitudinal, the apex* 
being yellow. First and second longitudinals brown ; the 
others very strong and black ; petiole of second submarginal 
cell very short, the apex of the inner marginal cell lying over 
the base of the second posterior. 

I have only one specimen of this fine insect. It was taken 
in bush on the Buahine Mountains, in January. 

Mffcetophita fagi, n. sp. 

Length of antennso, 0-056 ; size of body, 0-148 x 0-0.S4 ; 
expanse of wing, 0-127 x 0-055. 

Antennss uender ; joints of scapus long, long black 
setSB on anterior portion of last joint ; flwellum nearly 
cylindrical, brown, the basal portion of each joint being 
lighter than the apical portion, covered all over with short 
pubescence. Falpi light-yellow. Bead yellow, dark near the 
two ocelli. Thorax yellow, without any markings, but orna- 
mented with a few long and mwy short black hairs. Seutel- 
lum yellow, with long black bristles on the posterior margin. 
Metathorax and pleune dark -yellow. Pedicel of balteres 
nearly white ; club light-yellow, pubescent. Abdomen dark- 
brown, the posterior portion of each segment light-yellow. 
PdroiqM of tnMe brown, with black setae. Legs rather short ; 
coxae pale -yellow, with a few hlaick setae; femora etraw- 
cedouted, Wirii black haure; tibise etraw-colonred, with long 
Ufel: spbes but no smaller ones, and a fringe at the distu 
wd; tpsCtp l<mg, straw-eolonred, but densely covered with 
blgiM .ptmsoeoee ; tarsi rather stout, with short black Spines 



804 


TremactioiM, — Zoology. 


on the lower sarfooe. Wings with yellow tinge. Veins alt 
about equally distinct; costal vein ending at tip of second 
longitudinal just before apex of wing; apex of inner mar* 
ginal cell and of fork of third and fourth longitudinal almost 
in same transverse line ; fifth longitudinal not reaching fork 
of fourth. 

This is a doubtful sj^cies, but I believe it to be dis- 
tinct. I have four specimens, taken in Fagut bush, in 
March. 

Mycetophila variabilis, sp. nov. Plate XII., fig. 8. 

. Length of aiitennie, 0*090 ; size of body, 0 187 X O'OSS ; 
expanse of wing, 0*18^ X 0*071. 

Antennae rather slender; first joint of scapus light- 
yellow with setae on lower surface, second joint with setae 
all round anterior border; length of each joint of flagellum 
more than twice the breadth, basal half of each joint yellow, 
apical half brown, last seven joints entirely brown, covered 
with short pubescence giving ^y reflections. Palpi yellow, 
covered with black hairs. Front dark-yellow, with short black 
hairs and a row of long black bristles along the amtehor and 
lateral margins. Thorax dark-yellow, with sliort and long 
hairs scattered over its surface; sometimes the thorax is 
marked with more or less distinct broad dark-brown or blade 
longitudinal stripes, which in extreme forms cover the greater 
part of its surface. Scutellum varies from yellow to brown, 
and has four long bla^k bristles situated on its posterior 
border. Metathorax and pleurae brown, the latter rather 
hairy. Abdomen varies from brown to yellow, the posterior 
margin of each segment being usually far lighter in colour 
than the anterior portion. Hiuteres with short stout pedicels 
bearing rather large clubs, brown in colour, covered with a 
close short pubescence. Legs stout ; coxae light-yellow, with 
one or two smadl spots of brown on the sides ; femtwa light- 
yellow, in the darker specimens they aare conspicuously tipped 
with black ; tibim straw-colour, often darker at the tips, witi^ 
longitudinal rows of black hairs and spines of two bi;m, the 
longer being long and stout ; the longer spur almost as long 
as the metatarsus ; joints of tarsus light-yellow, with nume- 
rous rows of black hairs and sjunes on the nnder-sui^ace. 
Wings with distinct yellow tinge. Vdns dull -yellow, all 
equally distinct; auxiliary vein short, but not terminating, 
abraptly ; second longitudinal uniting with costa some ^s- 
tance bmore the tip of the wing ; often a email blaek pntch 
at the end of each branch of the longitudinal veins ; usua^y 
a distinct blade patch around marginal cross-veins, sIm> a 
small one at apex of second posterior edl; fifth longito* 
dinal ending at ox a little before apex of second posterior 
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cell, its distance from the fourth longitudinal differs consider- 
ably in different specitnena. 

This is an extremely common and variable insect. Several 
varieties seem to be well marked, and subaequent investigation 
may sbov7 that they belong to different species. For the pre- 
sent I have united them, os I am not yet satisfied that some 
of them belong to different species. The insect may be taken 
throughout the year, but is especially abundant during the 
summer months. I have obtained specimens at Wanganui 
and Lincoln, as well as at several intermediate localities. 

Mycetophila robuata, sp. nov. 

Length of antennte, 0*121; sise of body, 0*198 x 0*054; 
expanse of wing, 0*204 x 0*090. 

Antennas slender ; joints of scapus not very stout, reddish- 
yellow, the basal joint setiferous on the lower surface, the 
upper joint all over the upper margin ; flagellum with basal 
joint in length about four times its breadth, reddish-yellow, 
others with length about three times their breadth, reddish- 
yellow on the lower portion, dark-brown above, the yellow 
portion smaller and the brown portion larger in each succeed- 
ing joint as the apex is approached ; all joints covered with 
short pubescence. Palpi reddish-yellow; second and third 
joints stout, covered with short black hairs ; fourth joint verv 
slender and rather longer, and not so densely covered with 
black hairs. Front reddish-yellow, the anterior margin and 
lateral margins fringed with stout Mack hairs. Thorax, ecu- 
tellum, metathorax, and pleurae reddish-yellow ; thorax with 
rather short black hairs^ Scutellum with four long black 
spines on posterior portion. Halteres short, reddish-yellow ; 
clubs pyriform, with black pubescence. Abdolhen reddish- 
yellow, darker on the upper surface, covered all over with 
rather short black hairs. Legs stout; coxes bright-yellow, 
setiferouB at the end ; femora rather dilated, yellow, covered 
with short black hairs ; tibies with longitudinal rows of short 
black hairs, two rows of very Ions spines and a few shorter 
ones; tsirsi yellow, with longitudinal rows of black hairs 
and numerous black spines on the under-surface ; spurs very 
long and stout. Wings with pronounced yellow tinge. Veins 
yellow ; tip of costal uniting with tip of second longitudinal 
almost at the apex of the wing ; fifth longitudinal not nearly 
j^aehing tfix of second posterior cell ; sixth longitudinal 
longer* Blaoki^ts on the wing absent or loss pronounced 
than in the last jpecies. 

three last species are very closely allied, and would 
perimps be mpre properly clsesed as varieties of a single 
The ^ohkn distinction between them is their size, 
but this, oahi^^ a specific character if specimens 

fie* 
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intermediate between the extremes are found. I have in* 
eluded a large number of specimens, differing cousiderably in 
size as well as in markings on the wings and bodies, under 
Jlf. variabilist but intermediate specimens are very numeroust 
and undoubtedly link the extremes together sufficiently to 
justify their inclusion in the same species. Of the present 
species I have four specimens, taken in forest country on the 
flanks of the Buahine Mountains, closely allied to M. limola^ 
Meig., of England. 

Mycetophila macul<ita, sp. nov. Plate XII., flg. 2. 

Length of antennse, 0 049; size of body, 0*103 x 0*024; 
expanse of wing, 0*110 x 0*055. 

Antennie dark-brown, moderately slender ; joints of sca- 
pus dark-yellow, first much longer than the second, setflD 
small; flagellum nearly cylindneal, joints at base much 
longer than broad, those near the apex about as long as 
broad, covered with dense pubescence, light near the base 
but darker near the apex. Palpi dark-yellow. Front dark- 
brown, with black hair. Thorax dark-brown, lighter on 
the front and lateral margins, one long spine on each side 
of the posterior margin. Scutellum dark-brown, with four 
long black spines on the posterior margin. Metathorax and 
pleurA black. Halteres white ; club moderate, covered with 
very fine white pubescence. Abdomen black, with a naiTOw 
white stripe on the posterior border of the second, tliird, 
fourth, and fifth segments; abdomen greatly compressed, 
and covered with black hairs. Legs rather slender; coxas 
stout, dark-brown on the outer surface and on the tip ; fe- 
mora broad, greatly compressed, basal portion yellow, apical 
portion black, covered with. short black hairs; tibio rather 
stout, with several longitudinal rows of black hairs, and two 
rows of long black spines ; spurs long ; tibias rather light- 
coloured, with rows of hairs and with spines on under-surface. 
Wings with yellowish tinge ; brown spot extending from apex 
of second submarginal cell and origin of third longitudinal to 
costa ; a brown band extending from apex of first longitudinal 
to the posterior margin, becoming gradually lighter as the 
posterior margin is approached ; apex slightly shaded with 
brown, also a small area situated beneath the apex of second 
posterior cell. 

This insect is abundant all through the summer. It is 
closely allied to M. lunata^ Meig., of England. 

Bsbvioohnu, nov. gen. 

Head rather longer than broad. Eyes small, separated by 
a broad front. Antennm very short; flagellum not three 
tim68 as long as the scapus, ending in a sharp point* Ocdli 
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small. Thorax strongly curved. Abdomen compressed later- 
ally» with six segments in the female. Lejgs moderately long) 
rather slender; femora compressed; tibias of anterior legs 
without spines, posterior and intermediate tibiee with a few 
very weak spines; spurs rather long and slender; tarsi 
slender, first joint more than twice as long as any of the 
succeeding joints. Wings rather shorter than the abdomen, 
microscopically pubescent. Auxiliary vein short, ending in 
the costa; first longitudinal ending in tlie costa at a point 
more than two* thirds of the length of the wing ; second lonm- 
tudinal vein joining the tip of the costa before the apex of the 
wing; inner marginal cell rather len^hened, but its apex 
lies hefore the apex of the fork of the third longitudinal vein ; 
inner marginal cell not quite closed, as marginal cross-vein is 
not perfect ; petiole of third longitudinal vein not very short ; 
fourth longitudinal vein with very acute fork, the apex of the 
second posterior cell lying some distance before the apex of 
the second submarginal cell; fifth longitudinal vein incom- 
plete, ending just beyond the apex of Uie fork of the second 
posterior cell. 

The character of the autennaa and of the tibioa I think 
justify mo in establishing a new genus for this species. I 
have, so far, specimens of but one species. 

Brevicomu flava, sp. nov. Plate XII., fig. 4; Plate XIII., 

fig. 20. 

Xiongth of antennae, 0*020; sise of body, 0*100 x 0*021 ; 
expanse of wing, 0*088 x 0*083. 

Antennas short ; joints of scapus bright-yellow with black 
hairs, about equal in length ; joints of flagellum dark-brown, 
•covert everywhere with a short dense pubescence givinu 
silvery reflections ; joints of alK»ut equal length, but the based 
joints have a breadth about three times their length, while 
those near the apex are nc^ly as long as they are broad ; 
terminal joint longer than broad, subconical. A small black 
patch round both ocelli. Front dark-^brown, almost black. 
Vertex brownish-orangB, with scattered hairs about the same 
•colour. Palpi pale-yeuow. Thorax dark-yellow, covered with 
long dark^^brown hairs and shorter yellow hairs. Scutellum 
dark-yoUow, fringed wiUi long blaox hairs. Metathorax and 
pleura dark-yellow. Halteres yellow, small, covered with 
abort pubescence. Abdomen greatly oompresa^, yellow, but 
darker on the postmor portion of each se^ent ; terminal 
segment nearly black ; m segments covered sparingly with 
short Uack hairs. liegs moderately long, rather slender; 
coxa pale^^yellow^ with a few seta near the end; femora 
;^^low/ ratWi^ Robust, covered \dith short black hairs; 
obia etrew-oolour, with longitudinal rows of short black 
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hairs and a lew slender short spines; spurs nearly black, 
behag covered with dense black pubescence ; tarsi nearly black, 
with dense covering of short black hairs. Wings rather 
shorter than abdomen, pellucid, inicroscopicallv pubescent. 
Veins pale straw-colour; costa and first two longitudinals 
darker, owing to presence of row of black hairs ; slight in- 
terruption in second longitudinal, just before marginal cross- 
vein ; fork of third longitudinal long, branches nearly parallel 
for the greater part of their course; fork of fourth longi- 
tudinal long, apex situated just before origin of third longi- 
tudinal; posterior branch of third longitudinal disappears 
before reaching margin ; posterior branch of fourth longi- 
tudinal slightly wavy, not quite reaching the margin; fifth 
lon^tudinal just reaching apex of fork of fourth ; sixth longi- 
tudinal very rudimentary. Forceps of the male rather long 
and slender, bright-yellow in colour, and densely covered with 
rather stout short hairs. Abdomen darker than in the female. 
Lamellae of the female slender, light at the base but dark- 
brown at the tip, covered with short soft hairs. 

1 have only two specimens of this insect, one male and 
one female, taken in Fagus bush at the foot of Mount Torlesse 
in March. 

Brevicortiu fragilis, sp. uov. Plate XII., fig. 1. 

Length of antenn®, 0-014; size of body, 0110 x 0*006; 
expanse of wing, 0 086 x 0 033. 

Antenn® longer than in the last species; scapus yellow, 
both joints cyathifonn, the first longer than the second, both 
with a fringe of black hairs ; flagellum dark-brown, slender, 
about four times the length of the scapus, covered with a fine 
pubescence. Front black, covered witn a greyish pubescence. 
Thorax greatly curved, black, but covered with greyish hairs; 
a few long black hairs on the lateral and posterior margins* 
Scutellum^ rather long, with a long black hair on each side of 
the posterior mardn. Metathorax dark-brown. Pieur® black. 
Halteres with a slender yellow pedicel ending in a white club. 
Abdomen greatly compressed, laterally black, and covered 
with hairs; the posterior margins of each segment darl);- 
brown. Legs rather slender ; cox® yellow ; femora rather com- 
pressed, yellow, with short black hairs ; tibi® rather long, 
with short spines on the intermediate and posterior pairs; 
spms Irag, nearly bl^k ; tarsi long and Sender, wings 
yellowish. Ba^l portion of second longitudinal vein con^ 
tinuous; marginal cross- vein short; sixth longitudinal vein 
longer, but not reaching the margin. 

1 have several specimens, taken at Lincoln throughout the 
summer. The figure is rather incorrectly drawn. 
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EXPLANATION OP PLATES. 

Plate VIII. 

Pig. 1. Nervijuncta nigreecene: a, palpus; h, antenna; o, end of ab* 
domen. 

Pig. 2. Hultonia iridem : a, palpus ; b, end of abdomen ; £• base of 
antenna. 

Fig. 3. Macrooera montana. 

Plats IX. 

Fig. 1. JifocnTcera scojparid. 

Fig. 2* Bolitonhila lumino$a» * 

Pig. 3. CeroplaiM dendyi. 

Fig. 4. PMyura ordmaria^ 

Fig. 3. Seiophila hirta. 

Plats X. 

Fig. 1. SeiopkUa faqi. 

FJg. 2. Parvicellula triangula. 

Fig. 8. Tetmffoneura nova iealandia. 

Fig. 4 . Cprtonstira hwdsoHi. 

Fig. 6. Jiieura boieiinoidet* 

Plate XI. 

Fig. 1. JKuryceras anaclinoides. 

Fig. 2 . Brachydicrania hiemalie. 

Fig. 3. i4noiitnia giUtata. 

Fig. 4. Apfmhtnera sfcusei. 

Fig. 5 . CycUmeura flava. 

Fig. 6. Zygomyta fliivieoxa. 

Plats XII. 

Fig. 1. Brevicomu fragilU, 

Fig* 2. Myceiophila maeulata. 

Fig. 8. Myeeiophtla mrtabilU. 

Fig. 4. Brevicamu ftava. 

Fig. 5 . Pn^ndoxa fiuca. 

Plats XIII. 

Fig. 1. Probosois and palpi of Oyrioneura hudeoni. 

Fig. 2. Base of antenpa of Cyrtonewra hndeoni. 

Fig. 3. Antenna of Oeroplatm leucocera$f 

Fig. 4. ScapuB and basal joint of flagellum of antenna of BolUophiitA 
luminoea. 

Fig. 5. Soapufl and basal joints of flagelittm of Platyura mayna. 

Fig. 6. Palpus of PMffum 

Fig. 7. Foveeps of male of Pwynira ftfugna. 

Fig. ' 8 . Palpus of ParoieeUiifa triat^la. 

F^f. 9* Soapus and basal Joints of flagellum of ParvicelMa trianyula. 
Fig. 10. Palpus of 2b4ra|fOfist«rnM^a. 

Fig* U. Soaims and basal joints of ilagsUam of TetragoneurA nigra. 

Fig. Palpus of 

Fti. 13 * Beimne and biuial Joints of flagellum of dnefum bdktinMee. 

Fig* 14 . Palptti of Wniryeirae emdUnSdu. 

Fig. IQ. Seapue and beeal joiiEite of flagellam of Mnrycmm anaeUnaidee, 
Fig. 18. S^tts of AnmeUaguHOkL 

17. and basal imnte of flagellum of dnomola guUata, 

18. Palpus ol.llnseA|<f^^ 

18 . SeapUe and basal joints of flagellum of Braehydfgrama kUmalie* 
20. 8«i^s andbdeal joints of flsgsllum of Bt'soioorrm 
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Abt. XXVI. — New Zealand Diptera: No. 3. — Simalidie. 

By P. Mabshall, M.A. 

before the PhUoeophieal Institute of Canterbury^ 6th November^ 
1895 .] 

Plate XIV. 

. Family SIMULIDiE. 

This is quite a small family of flies, but has an extremely 
wide geographical distribution, being found in nearly all tem- 
perate countries north and south of the equator. The popular 
name for the insects belonging to this family is ''sandflies'' 
or “ black-flies," and wherever they occur they are regarded 
as one of the worst insect-pests, on account of the great local 
irritation produced by the bite of the female. Three insects 
are recorded by Walker common in England, while many 
other species have been described from the Europearr Con- 
tinent and North America. Mr. Skuse has described two 
species in his Australian Diptera, but he considers them 
rather uncommon insects, and says that the majority of the 
insects known by the name of " sandfly " in Australia belong 
to the genus Ceratopogon of the family Chironomidce. In New 
Zealand, so far as I am aware, no insects belonging to the 
Chironomida molest the peace of man or any other animals. 
The ** sandfly" that is so common throughout the colony is a 
species belonging to the Simulida. The family contains but a 
single genus, but its characters are so peculiar and so con- 
stant that there can be no doubt that this genus is rightly 
excluded from all the larger families. It is undoubtedly more 
closely related to the Bihwmda than to any of the other 
families. A New Zealand species was described by Schiner in 
1866 under the name of Simalia australiensis. Thouj^h the 
description is somewhat meagre, I have no hesitation in 
assigning all the species that I have collected from three 
difiFerent localities to this species. I have no doubt that 
future research will reveal the presence of other species, but, 
as all mv specimens show no variation except in size, 1 think 
they all belong to this species, which must have a very wide 
range in the colony. 

Mr. Hudson, in hie ''Handbook of New Zealand Ento- 
mology," gives figures illustrating the three stages in the 
metamorphosis of this insect, and adds some valuable notea 
on its habits. As in other species, the larve are aquatic. 
They are rather broad maggots, with suckers at both exuemi- 
ties of the body, by means of which they crawl about like a 
leech qr a grameter caterpillar on the plants growing in the 
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clear running streams that they always inhabit. It appears 
to be carnivorous in the larval state, living on various small 
crustaceans and rotifers that abound in these streams. Be- 
fore pupating the larva fixes itself by glutinous threads to 
the underside of a leaf. From the anterior part of the body 
two long-branched filaments project, which are stated by 
Hudson to have a respiratory function. A cocoon is formed 
before pupation of membranous or gelatinous material, which 
is afterwards eaten almost entirely. The pupa hatches into 
the imago beneath the surface of the water. 

Genus Simuliuu, Latreille. 

Body small, gihbose, with a tomentum. Head small* Palpi 
four-jointed ; first joint small, second and third longer, fourth 
long and composed of numerous small annuli, longer in the 
female than in the male. Antennse eleven- jointed, narrowed 
to the tip, a little longer than the head ; first and second joints 
remotely connected, remainder closely connected, transverse, 
end joint conical. Wings large ; first, second, and third dark, 
remainder of the veins pale. Legs stout, compressed, un- 
armed; hind metatarsus incrassato in the male, lengthened, in 
the female hardly incrassate ; male’s gor^rally black, female s 
cinereous. Eyes contiguous in the male, remote in the female. 
Labrutii in female lanceolate ; labium linear, bidentate at tip. 
Lingua very long, divided, apical part hairy on the outer sur- 
face. Also the antenuce are more remote than in the male. 

The above is the fullest diagnosis in any of the works at 
my disposal. As the genus is such an old-established one I 
hesitate to add any characters from my own specimens. As 
in S. furiosum (Skuse), from Australia, our species has antennas 
with 2 + 8 joints. 

SimuUiun austraUense (Schiner, Beise der Novara,” Dipt. 

u., p. 16). 

Blackish-brown, thorax dusted lighter; yellow round the 
comers of the shoulders ; base of femora, tibiae, and tarsi 
yellowish. Wings hyaline ; costal vein intense black, not 
nearly reaching the apex of the wing, the other veins brownish ; 
diseoidal vein thick as far as the cross-vein, then very faint, 
the forks with a short {^tiole ; postioal and anal veins faint. 

In the above description the diseoidal vein is the third 
longitudinid, postical and anal veins are the fourth and fifth 
lon^tudinal veins. 

This species is abundant on the banks of streams and lakes 
throughout the colony from sea-level to 3,000ft. 

EXPLANATION OF PLATE XIV. 
l^ig»I. SimuUem auetfaUenae, Femala 
Fig. $. Larva. 

Fig. 8. Ptt|»a. 
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Art. XXVII. — On Dodonidia belmsi, Fereday. 

By P. Mahbha.ll, M.A. 

[Bead before the Philosophical Institute of Canterbury^ Ut May, 

I89S.] 

Plate XV. 

This species was added to the list of New Zealand butterflies 
by Mr. B. W. Fereday in 1882, in which year a description of 
tlie butterfly was written by him, drawn from a single speci- 
men captured by Mr. Heltns, of Westport, at an altitude of 
1,600ft. 

It has been my good fortune during the past summer to 
obtain eight good specimens of the insect ; they were all 
obtained in the North Island, within a few miles of Wanganui. 
Seeing the great rarity of the butterfly, a few remarks on its 
habits may be worth recording. All the specimens were cap- 
tured in small bush-gullies, the sides of which are partially 
cleared of the light bush that formerly covered them. In the 
upper parts of these gullies the stream at the bottom has 
formed a small gorge, and, as there is a steep fall, it rushes 
over small boulders and waterfalls. About half a mile from 
the head of the gully the fall becomes much less steep, and 
the bottom is broad and flat, the floor consisting of material 
brought down by the stream from the upper part of its course. 
Owing to the very small incline in this part of the gully the 
water flows sluggishly and spreads well over the flat bottom, 
forming a well-defined swamp, in which ordinary swamp- 
plants are found, such as Typha angustifolia, Carex virgaUtf 
CyyeruB ustulatiis, Arundo compicua, and now and then a 
bush of Veronica salicifolia* It was in this part of the golly 
that the insects were found flapping lazily over the swamp* 
plants, and now and then alighting on leaves of shrubby trees 
that everywhere fringe the valley-bottom. It was particularly 
noticeable that the insects nearly always settled on the under- 
side of the leaves of BraohygloUis repanda or Fuchsia excorti^ 
cata, where the bright silver streaks on the under-surfaee of 
their secondaries so harmonized with the white surface of the 
underside of the leaf as to afford them abundant protection. 
The insects fed upon the honey in the flowers of the Veronica 
shrubs on which some of our specimens were captured. In 
three valleys of the nature above described these insects were 
found. One of these was close to Wanganui, and the other 
two at £ai-iwi, about eight miles in a direct line from the 
other locality. Though 1 have frequently visited these galUea 
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in previons summers whilst making botanical and entomo- 
logical collections, 1 have never previously seen anjr specimens 
of this butterfly. Mr. Drew, curator, Wanganui Museum, 
assures me that, though he has often shot over these gullies, 
he has never seen any specimens of the butterfly. 

We were, unfortunately, unable to find any larvn or pupas 
of the insect, but from the way the imago hovers over Braoivy' 
glottis repanda and Fttchsia excorticata it would seem pro* 
oable that the larvae feed on the foliage of one of these trees. 

The occurrence of this butterfly suddenly, and in consider- 
able numbers, seems to me a good instance of the sudden 
sporadic increase of butterflies about which so much speculai* 
tion has been indulged in and so little is really known. In 
1694 the usually rare Danais arehippus became abundant in 
Wanganui, breeding in hundreds on plants of a species of 
Oomphoearpus ; but, though the same plants have been kept 
in the same place in gardens, and numerous others have been 
sown, the insect did not appear last summer. The only cause 
one can imagine to have effect in this peculiar circumstance 
is the variation in climate and temperature from year to year. 
It is possible that some peculiar and unusual conditions of 
temperature or other meteorological variations are necessary 
for its full development in any summer. 

Four of the specimens caught have been kept by niy 
brother and myself in private collections ; two have been 

J laced in the Wanganui Museum, and two in the Canterbury 
tuseum. The type-specimen described by Mr. Ferediw is 
also in the Canterbury Museum. For a full description of the 
imago I refer to Mr. Fereday’s article, " Transactions of the 
Mew Zealand Institute,” vol. xv., p. 193. 

In his description of the butterfly Mr. Fereday places a 
note of interromition after the genus, subsequently remarking 
that, as he could not obtain the necessary books of reference, 
he vias unalde to determine the genus. The specimen was 
afterwards sent to England, and placed in the genus Dod<h 
mdia; hut I have been unable to find the characters of this 
genus in any of the reference works at my dispoml. It 
appears to be closely allied to the genus Dodona, which con- 
tarns a few Indian species. In that case it would belong to 
tile family Mrytmiada, and -not to the Nymphalida. 


leXPltANAlSOM OF PliATK XV. 

Fig. t. IMmidia hOmsi, upMt side. 
Fig. 8. Uedmidia kstvui, under side. 
Pig. 8. Vemtioii of primary. 

Fig. 4. Vimation of seooadary. 
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Abt. XXVIII. — Noten on some New Zealand Fishes, with 
Description of a New Species. 

By Captain F. W. Hutton, Curator of the Canter- 

bury Museum. 

[Read before the Philoeophieal Institute of Canterbury, 5th November, 

18P5.'] 

FLeotropoma huntil, Hector. 

A specimen of this fish has been sent to the Canterbury 
Museum by Mr. Joshua Rutland, who obtained it from Queen 
Charlotte Sound. He says it is very rare, and that it lives 
in holes among rocks, feeding on shrimps. Sometimes it 
comes to the surface of the water and lies on its side for a 
considerable time. The fin formula differs slightly from that 
given by Sir James Hector of the specimen from the Chatham 
Islands. It is as follows ; — 

B.7;D.ig: A. L. lat. 46. 

Total length, B^in. There are villiform teeth on the jaws, 
palatines, and vomer, but none on the tongue. 

Ohlronemus speotabilis, Hutton (Chilodactylus). 

This species has teeth on the vomer, and should therefore 
be placed in C’hironemus. 

Ajriopiu peruvlaans, Cuv. and Yol. 

Distinguished by having a small spine before each orbit. 
There ore two specimens in the Museum collection, from 
Bonks Peninsula. 

Traohjflohthys tndlli, Hutton. 

This species is figured in Challenger ’’ Reports, vol. xxii., 
pi. 65, fig. A. 

Seriolella punetata, Forster ; Descript. Anim., p. 140 (Oat- 
terosteua ) ; Seriolella bilineaia, Hutton. 

I have no doubt but that this is the long-lost fish of 
Forster. The mistake is due to the peculiar Mnus into wMch 
Forster put his fish, and from the absence in we colony of any 
copy of ms drawing. 

Svittiiu huttonii, Ounther (Platyetethus). 

The new gmierio name is given by Dr. Theodore Qill 
for Platyetethue, which is pteoecupied. 
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OnbioepB graoUlM, Lowe ; Oiinther, •• • Challenger ’ Pelagic 
Fishes, ” pi. ii., fig. a. 

A specimen in the Mnseum was obtained in the Christ- 
church market in June, 1893. 

Oybitmi guttatnxo, Bloch (?); Day’s "Fishes of India," 
pi. Ivi., fig. 4. 

A damaged specimen of a Cybium, probably C. guttatum, 
was obtained at the Chatham Islands by Major Gascoyne, and 
presented to the Museum in April, 1894. 

Soheneis remora, Linne. 

There is a specimen in the Museum collection labelled 
" Wellington Harbour.” 

Kathetoetoma {(Igantetim, Haast. 

In my list of New Zealand fishes (Trans. N.Z. Inst., 
Tol. xxii., p. 279) this is by accident given as a synonym of 
Antma vumopterygium (Bloch), whereas it should have been 
placed with the next species on the list — K. lave (Bloch). 
Haast’s t;^pe, however, has no humeral spines, and may pos- 
sibly be distinct. 

Kathetostoma flnviatUe, Hutton. 

There are specimens in the Museum from the Bangitata 
Kver, forty mites from its mouth, and also from Dunedin ; so 
that it inhabits the sea as well as the rivers. It has the same 
mesial occipital bony plate as K. maeulatus (Forster), to which 
it is closely Allied ; but it has no scales on the sides of the 
tail ; the humeral spines are short and obtuse, and the granu- 
lations on the opercular and cranial bones are not quite so 
coarse. The colouration is also slightly different ; but the two 
species are so much alike that they are always considered to 
M the same by fishermen. 

FWaimrols gUUesii, Hutton. 

A specimen which was obtained in the Christchurch 
market on the 27th June, 1893, is in the collection. It agrees 
closely with the desorij^on of the type. The name Paraperei* 
has bMn given by Dr.^eodore Gill, as Pereis is preoccupied. 

VaoMs tndiaita, Quoy and Gaimard. 

. 1 have received specimens from the Chatham Islands, 
ooUected by Major Gascoyne. 

Mlaolris goMrtfiaa, Cuvier and Val. 

I have xecdved specimens from the Chatham Islands, 
Mmeoted by Major Gascoyne. 
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Trlptexygiam doiMle, Clarke. 

There is.a speciiuen in the Museum, from Sumner. 

TripterygiTim robnatton, Clarke. 

There is a speoimen in the Museum, locality unknown. 

Aoanihoollniu taxunaka, Clarke. 

There is a specimen in the Mnseum, from Banks Penin- 
sula. 

Crepldogaster simiu, sp. nov. 

D. 7 i A. 7. Snout depressed, rounded, not produced, its 
length not quite twice the diameter of the eye, or about equal 
to the width of the interorbital space. Distance from the end 
of the dorsal, or anal, to the caudal very short, about one- 
fifth of the length of the caudal, or one-third of the least 
depth of the tail. Ventrals united to the pectorals by a 
membrane. Ventral sucker broader than long. Colouration 
uniform. Lyttelton Harbour and Chatham Islands. 

Ditfers from C. hectoris in having the dorsal and anal fins 
close to the caudal. The type -specimen was presented by 
Mr. F. W. Tregear, on the 27tn December, 1892. 

Labriohthys roseipunotata, Hutton ; Trans. N.Z. Inst., 
vol. xii., p. 456. 

I omitted this species from my list of New Zealand fishes, 
1889. 

Labiiohthyu oinotsi, Hutton. 

There is a specimen in the Museum collection, obtained in 
the Christchurcn market. 

Fhysioulus bacohua, Foster. 

Lotella baechtu and L. rhacinm both belong to Pkynouhto, 
distinguished by the flat ventral fins. 

Motella novn-aealandisB, Hector. 

Specimens are in the Museum, from Sumner. 

« 

Anobenooeroa pxmotatua, Hutton. 

. A speoimen obtained in the Christchurch market, 22nd 
May, 1895, is in the collection. 

Hyplt^oodea baaatii, Hector. 

I think that this genus should be placed in the OphidUda, 
on account of its wide gill -openings. The ventrals are 
l^alar, consist of six rays, and reach to the Vent when laid 
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Ubnus Qalaxias, Cavier. 

I divide tfae New Zealand species as follows: — 

A. — Tail truncated or slightly rounded. 

1. Peotorals more than half the distance to the ventrals. 

Ventrals much more than half the distance to the anal. 

O. alepidotus, Forster. 

Length (without caudal) about four and a half times 
the height ; least depth of the tail more than the 
distance between the dorsal and caudal fins. Black- 
ish-brown, with scattered pale spots or streaks. 
Arthur Biver, Milford wund ; Chatham Islands. 

Vor. broechus, Bichardson. 

The pale streaks forming rings. 

Arthur Biver, Milford Sound ; Heathcote Biver, 
Christchurch. 

O. /atdaiut. Gray » O. reticulatus, IKch. 

Length (without caudal) five times the height; least 
depth of the toil equal to the distance between 
dorsal and caudal fins. Brown, with light-coloured 
transverse bands. 

North Island of New Zealand and Chatham 
Islands. 

2. Pectorals less than half the distance to the ventrals. 

Ventrals about half the distance to the anal. 

G. brevipimis, Giinther. 

Len^h (without caudal) about seven and a half times 
ue height. Brownish-olive, with dark-brown re- 
ticulating bands. 

Otira Biver ; Lake Coleridge. 

Var. grandit, Haast. 

Dark-brown above, either uniform or with pale spots 
and streaks. 

Bivers of the Canterbury Plains. 

B. — Oaudal emarginate, pectorals less than half the distance 
to the ventrak. 

G. knot, tipmen novus. G. olidus^ Hutton, not of Giinther. 

Ventrals more than hidf the distance to the anal. 
Lenrth of the body about six and a half times the 
height. Yellowish- or brownish-grey, with scattered 
small round black spots. 

Lake Coleridge ; Lake Wakatipu. 

Q. attenuatus, Jennings. 

Ventrals Im than half the distance to the anal. 
Length of the body more than eight times the 
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height. Greenish-yellow, more or less sj^tted with 
brown, each spot being composed of minute dots. 

Both Islands of New Zealand, and Chatham 
Islands. 

Betropinna riohardaoni, Gill. 

Specimens are in the Museum, from the Chatham Islands. 

Fhotichthys argentens, Hutton. 

This species has been figured by Dr. Gunther in the Beport 
on the Deep-sea Fishes of the “Challenger,” pi. xlv., fig. a. 

Argentina elongata, Hutton. 

This species is considered distinct by Dr. Gunther, and is 
figured by him in the Beport on the Deep-sea Fishes of the 
“ Challenger,” pi. Iv., fig. b. 

Olupea sagas, Jenyns. 

A specimen of this fish was procured in the Christchurch 
market on the 22nd May, 1895. The fishmonger said he had 
never seen one before. 

Anguilla aucklandii, Bichardson. 

Specimens have been sent me from the Chatham Islands. 
I now think that what I called A. latirostris is only the young 
of A. auckUmdii. 

Anguilla australis, Bichardson. 

^ecimens have been sent me by Major Gascoyne from 
the Chatham Islands. 

Ophichthys novss-sealandiss, Hector. 

This species differs from O. serpens in having only one row 
of teeth on the maxillary and intermaxillary bones. 

Centrina bruniensis, Ogilby. 

This is not. C. salviana, as I supposed. The differences 
have been pointed out by Mr. Ogilby in the “ Becords of the 
Australian Museum,” No. 11, p. 62 (1893). 

Trygon brevioaudatus, Hutton. 

This may be the same as T. margarita, Gunther ; but that 
species comes from West Africa, and in the description no 
mention is made of any ossification on the tail. 
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Aht. XXIX . — Further Contributiom to the MoUutcan Fauna 
of New Zealand. 

By Hknbv SuTEji. 

Gommanicated by Captiaiii Hutton, F.B.8. 

[Read before the Philoeophieat InetUute of Canterbury, Sth November, 

1605 .} 

Im volumes xxiv. and xsv. oi these Transactions I published 
lists of the land and fresh-water shells found at various places 
in this colony. More material having accumulated in my col- 
lection, I now wish to publish some Mditional lists, thus help- 
ing to enlarge the knowledge of the geographical distribution 
of some of our Mollusoa, which is still very far from satisfac- 
tory. Most of our land-shells being minute or small, and 
living concealed in the bush under logs, stones, dead leaves, 
bark, Ac., during dajr-time, it is not astonishing that much 
remains to be done in the way of collecting, and that new 
forms ore still turning up when a careful search for shells is 
made. 


I . — Mount Wellington Lava-fields, Auckland. 

In volume xxiv. of the Transactions, pp. 277, 278, a 
list of shells from this locality was given, collected by Mr. 
G. Musson. Last summer I had a couple of hours collect- 
ing on these lava*fields, and found the following additional 
species : — 

FUmmvMna (t. «tr.) pilsbnji, Suter. 

„ (Therasta) eeUnde, Gray. 

„ „ tamora, Hutton. 

Endodonta (Thaumatodon) timandra, Hutton,’*' 

« {Ptgchodon) hunuaeiuis, Suter. 

„ {Cmropa) buccinella, Beeve.f 

„ „ angukuluH, Beeve. 

„ , comiculum, Bve., var. maculata, Sut. 

„ „ u H f. albtna. 

haoma {Phritegnathus) pumila, Hutton. 

« « artel, Hutton. 

„ „ alloohroida, Suter, var. bUeumbili- 

oata, Suter, 

H „ moeUendorffi, sp. nov. 


* Snoseously “ vartooea, Pft.” in former Hit. 
t eyUna, Hutton, ” in former Hit. 
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II . — Nikau Bush, Titirangi, near Auckland, 

About one hour of collecting produced the following 
shells : — 

Lagochilns hedUyit Suter. 

Bealia egea^ Gray. 

^ earinellat Pfr. 

Flammulina (Therasia) celinde, Gray. 

„ (Cartima) kivi. Gray. 

,, (Phenacohelix) pilula, Beeve. 

„ (Allodiscue) dimorphat Pfr. 

„ „ planulata, Hutton. 

Endodonta (Thaumatodon) timandra, Hutton. 

„ {Ptychodon) hunnaemis, Suter. 

„ {Charopa) coma, Gray. 

„ ,, infecta, Beeve. 

,, ,, bianca, Rxxiion. 

„ „ titirangunsis, sp. nov. 

Laoma («. etr ) pceeilostieta, Pfr. 

„ (Phrixgnathua) glabrimcula, Pfr. 

,, ,, ariel, Hutton. 

III. — Tarukenga, mar Rotorua, 

The following shells were collected and kindly given to me 
by Captain T. Broun : — 

Bealia carimlla, Pfr. 

Flammulina {a, sir,) zebra, Le Guillou. 

„ „ crebriflammia, Pfr. 

„ „ pilabryi, Suter, 

„ (Theraaia) tamora, Hutton. 

^ (Phenacohelix) pilula, Beeve. 

f, (Thalaaaohelix) ziczj^, Gould. 

Endodonta (Piychodon) paeudol^da, Suter. 

„ (Charopa) caput-apinulca, Beeve. 

„ „ roaeveari, sp. nov. 

Laoma (a, atr.) leimoniaa, Gray. 

,, V marina, Hutton. 

,, (Phrixgnathua) maria, Gray. 

„ „ conella, Pfr. 

- ,, r# phrynia, Hutton. 

^ ,, alhchroidua, Suteti var. latevmhiU^ 

caia, Suter. 

Bhenea eoreaia. Gray. 

Vi *-^Heretamga, Bcmke'a Bay. 

I am indebt^ to Mr. A. Brooks for the following 
shells 
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Flanmulina (s, sir.) eompressivolufat Roeve. 
„ (Phenaeohclix) pilula, Beeve. 

„ (StUeria) ide, Gray. 

Endodonta {Vtifchodon) pncudoUioda, Suter. 
„ \Charopa) coma, Gray. 

„ „ infeota. Reeve. 

„ „ biconcava, Pfr. 

„ .. Hama, Hutton. 

„ „ tapirina, Hutton. 

„ „ cohnsoi, Suter. 

Laoma (Phrmjnathus) marim. Gray. 

„ „ conella, Pfr. 


V. — Dannevirke, Waipawa. 

The Batne collector : — 

Athoraco 2 )horus hitentaculatus, Q. and G. {^^maculatus. 
Col lingo). 

Flammuhna (Thalassohelix) propinqua, Hutton. 

„ {Phacussa) hypopolia, Pfr. 

„ {Allodiscm) dtinorpha, Pfr. 

„ ,, adriana, Hutton. 

,, ,, planulata, Hutton. 

Endodonta (Ptyckodon) hunnaensis, Suter. 

„ {Ckarajm) coftw, Gray. 

„ „ „ „ var. globosa, Suter. 

„ ,, corniouhim. Reeve. 

„ „ lucetia, Hutton. 

„ ^ anguicnlus, Rvc. , var. montivaga, Sut . 

,, ^ tapirina, Hutton. 

„ btanca, Hutton. 

„ (Phenaoharopa) fwvoseelafulica, Pfr. 

Laoma {Phrixgnathm) ariel, Hutton. 


VI . — Environs of Pelonts Sound. 

Mr. Joseph McMalion, a most enthusiastic collector, 
kindly sent me a large number of shells, consisting of,— 

MeUmopm trifasciata. Gray. 

Potamopyrgus eunmigiana, Mscher. 

tf corolla, Gould. 

Laffoehilus lignarium, Pfr. 
tiydroeena purchasi, Pfr. 

SuUinus variabilis, Gray. 

Atkoracophorus (Kononhora) marmoreus, Hutton. 

„ ; (Pseuaaneitea) papiliatus, Hutton, 
ir var. nigricms. 

« „ „ var. fasciata. 

ai 
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FlammuUna («. sir,) xebra^ Le Qaillou. 

^ „ crcbnflammis, Pfr. 

„ f, perdita, Huttou. 

,, (Phacussa) hypopoLia, Pfr. 

„ {Therasia) traversi, Smith. 

„ {Pyrrha) cressida^ Hutton. 

,, {Phenacobelix) piluUit Beeve. 

,, {Allodisctis) tullia. Gray. 

„ „ planulataf Hutton. 

,, (Suterio) ide. Gray. 

,, (Thalassohelix) xelandia, Gray, var. antipoda, 

H. and J. 

Endodonta (Thaumatodon) Jessica, Hutton. 

„ „ timandra, Hutton. 

„ (Ptychodon) fiectori, Buter. 

,, pseudoleioda, Buter. 

,, „ microundtdata, Buter. 

„ „ wairarapa, Buter. 

„ ,, htinuaensis, Buter. 

„ {Charopa) covm,, Gray. 

,, ,, bucoinella, Beeve. 

,, ,, aiiguiculuSf Beeve. 

,, „ mfecia, Beeve. 

„ „ „ „ var. irregularis, But, 

„ biama, Hutton. 

,, „ H n montana, Buter. 

,, „ tapirina, Hutton. 

r, « « rr f- aUmUl. 

„ „ Imetta, Hatton. 

„ ,, eamU-spinula, Beeve. 

„ „ sfwantialba, Buter. 

Laoma (s, str.) marina, Hutton. 

,, (Phrixgnathus) celia, Hutton. 

M „ glabriuscula, Pfr. 

„ „ regularis, Pfr. 

,, „ spiralis, sp. hov. 

Otoooncha dimidiata, Pfr. 

Bhytida meesoni, Buter. 

Unto menziesiif Gray. 

Pisidium novcs-zeUmdim, Prime. 


yil,—Springbun^, Mount Somers, 
ProfesBor A. Dandy collected the following species ; 
Athoraxophofus (Pseudaneitea) dendyi, sp. nov. 
Fkmmutina (Therasia) thaisa, Hutton. 

„ (Allodiscus) planulata, Hutton. 

M adriana, Hutton. 

,, (ThalassoheUx) igniflua, B^ve. 
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EndoAonta (Charopa) coma, Qray. 

„ , anguiculut, Bve., var. montivaga, Sut. 

„ „ sterkiana, Suter. 

„ (Jiachrodomua) barbatuUt, Beeve. 

VIII. — Toitoi, Fortroae, Southland. 

To Miss J. Q. Kcb I am indebted for the {(^lowing 
Mollasca : — 

Flammulina {Phaeutaa) hypomUa, Pfr. 

„ {Phenaeohelix) chordata, Pfr. 

„ (Allodvscua) planulata, Hatton. 

Endodonta {Champa) tapirina, Hatton. 

„ « anguiculut, Bve., var. montivaga, Sat. 

, „ tterkiana, Suter, f. major, 

„ „ moustoni, Sater. 

« {Mtchrodomm) atmiiata, Beeve. 

Laoma {Pkrixgnathm) celia, Hatton. 


AoOmOMS TO TBB LlttT ov Imtboduobo Molldboa. 

Limnaa aurioularia, L. Wanganui (B. Murdoch). 

Anoitea graeffei, Humbert. Port Chalmers (Dr. Chilton) ; 
Collingwood (J. Dali). 

Cionelia lubriea, Miiller. Auckland (Wright ; H. 8.). 

VaUonia exoenirica, Bterki. Auckland. 

This shell was mentioned in my former list as V. 
pulehella, Muller. Since then Dr. Sterki has pub- 
lished a study on the genus VaUonia, and described 
the n. sp. exeentrica, with which our shell perfectly 
apees. It has very likely been introduced from 
England. 

HytUinia iMiairia, MUlw, I found in a paddock at Hender- 
son, near Auckland. 


Abt. XXX. — On a New Speeiet of Deinaerida or Foreet^rieket 
from Nmon, 

By Sir 'Ntsmsa L. Bnnum, K.C.M.Q., D.Bo., P.B.S: 

{Amm( the WeUiiigten PkOeuphieei Seeiaty, Jttk Oeiobtr, im.) 

I Kava the ideaswe of exhiluting this evening a perfectly new 
.i^eeies of that intenating group of orthoptwous insects known 
M Wetas olr Tkee<«eriokets. Por tins very distinct form 1 am 
indebted tp Hr, <1, Brough, of Nelson, who met with it on the 
high, wooded Umds of . the interior. As will be seen at a 
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dance, it is intermediate in size between the g;iant fonn^ 
Dcinacrida heieracanlhat and P, megaceiyhala^ described and 
figured by me in vol. iii. of our Transactions. I exhibit 
specimens of both these forms for comparison with the new 
one, which I propose to name — 

Deinacrida broughi, sp. nov. 

Female. — Body long and rounded, the entire surface, both 
upper and lower, being polished or sliining. General colour 
pam reddish-brown, clarlcer on the vertex, paler on the antennm 
and on the joints of the limbs, and changing to blackisli-browm 
on the face, edges of the thoracic shield, sides of abdomen, 
hind tibiae, and ovipositor. Head large, with a prominent or 
rounded vertex, altogether free from punctures; eyes large, 
round, and perfectly black ; thoracic shield patcby-looking, 
but also free from punctures. Of the ten dorsal segnicnts 
behind it, the two first ai'e broad and squarish, the rest much 
narrower, even, and with clean - cut edges. Limbs more 
slender in proportion to the size of the body than in Deiva- 
crida heteracantlm, Labrum prominent; labial and maxillary 
palpi clavate at the tips. The cerci, which are yellowish in 
colour, slightly curved outwards. The four anterior femora 
free from spines ; tibice quadrangular, and having both of 
their inner ed^es armed with shai-p spurs at short intervals, 
the second pair of femora having a single hind spur, about 
half-way down, as well as a terminal one ; hind femora simi- 
larly armed with very minute barbs on their inner edges; 
hind tibise not broader behind than on the sides, with the 
posterior spines arranged in alternate series, sharp, slightly 
bent, and, proportionately to size, longer than in Deinacrida 
heteracantha. Length of the body, without appendages,^ 
2*26in. ; ovipositor, 0*76; hind femora, 1*6; hind tibias, 1*6; 
antennSD, 6. 

The following account is given by Mr. Brough of the dis- 
covery ; — 

**rar up in the gloomy alpine woods which clothe the 
Karamea B^dle, and in the very heart of a red-birch forest, 
1 came across this fine Weta for the first time. 1 should state, 
however, that I met with a still bigger one, which unfortu- 
nately I quite destroyed; and I will explain how this came 
about. While I was camped in the ^dle, at an eleva- 
tion of 8,808ft., 1 noticed several holes near to the bot- 
tom of several of the old red-birch trees. The mouth of 
these holes seemed to me to be the entrance to a drive 
or home of some insect. I chopped into two or three 
of them with the axe, following up the tunnel, but I 
could not find any living insect or beetle inside. In one 
case I followed up the tunnel for some yards, to ihe 
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very extremity of the tunnel, which ended in a circular 
cavity largo enough to hold a good-sized saucer; and at 
several places along the course of the tunnel there were 
enlargements or, so to speak, chambers. All the drives I 
examined had an upward course ; I never found one com- 
mencing at the top of the tree. It was evident to me 
that the insect had planned its tunnel in such a way as 
to insure a dry house at all times. I noticed that in 
some places the insect had eaten its way through hard 
knots in the wood, nothing being allowed to interfere with 
the true course of the tunnel; but I looked in vain for 
the workman whose skill 1 had been admiring. 1 had 
given up the search as hopeloss when one day 1 noticed, at 
a place some 600ft. below the Saddle, a very large lichen 
hanging over the entrance to one of these holes, which 
are generally a good inch in diameter. This, like all the 
others I had examined, was in a living tree; and, as it 
looked <mite fresh, I determined to explore it. I first 
of all felled the tree with the axe, and then I followed 
up the tunnel for about 8ft., when I unfortunately sent 
the axo clean through a very large Weta — a much larger 
insect than the one forwarded, but of the same species. 
He seemed to be engaged in forming one of the chambers 
I have de8cril>ed. Not far from this place I found, on 
another tree, the some kind of lichen overhanging a hole, 
and this time I was more careful in using the axe. Here 
I found the insect which I send to Wellington. The alti- 
tude of this spot is something like 2,70dft. above the sea- 
level. Speaking generally, 1 should say that this species 
of Weta frequents dense forests, and lives by eating the 
heart of red-birch trees ; for I observed that it always 
attacked growing timber. The red-birch trees are very 
hard, but their exterior is covered with mosses of various 
kinds, and the vt3getat!on ail round is very dense, much 
of it being composed of the forest cabbage-tree. From ob* 
serving the habits of my Weta in captivity I am con- 
vinced that it is nocturnal in its habits. I had an excellent 
op|K>rtuaity of noting his ways and doings, for 1 kept him 
in a glass pickle-jar, and he was the only camp-mate I 
for some time. He seldom moved by day, unless I 
disturbed him ; but he became qmU> lively by night, and 
at times emitted a chattering kind of sound. 1 liad fre- 
qutmtly heard tbis sound at night in the woods, but was 
never able to tell what produced it till I got this captive. 
1 tried one day to measure him round the girth, but ha re* 
lM)nted this liberty, and went through some extraordini^ 
antics, and I had to give it up. I found that be could bite 
gamely, and when, excited could hiss like an adder. I 
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may here mention that I saw a young man some tim^ 
ago that had been bitten W one of the common Wetas 
iwabiting the lowlands. Me was bitten in the wrist, 
and he had an awful arm ; indeed, the pain nearly^ drove 
him mad. My captive Weta would cat nuts, and occasionally 
a little bark ; but I could never induce him to eat by day. 
Although nocturnal in his habits, he could apparently see 

E rfectly well in the daylight. Ho generally remained in a 
t position, quite motionless, and looking gravely out of his 
glass house at the ways and doings of man." 


Abt. XXXI . — Notes on Neiv Zealand Ornithology, with an 
Exhibition of Specifnens. 

By Sir Waltek L. Bullsk, K.C.M.G., D.Sc., P.B.S. 

[Read before the Wellington Philosophieal Society, Hist Augmi, 1895.'^ 

On the last occasion that I had the pleasure of bringing before 
you a budget of ornithological notes 1 took the opportunity 
in the course of my introductory remarks to refer to the wise 
action of the Government in setting apart two islands — the 
Little Barrier at the North and ^solution Island in the 
South — as permanent reserves for the conservation of the 
indigenous fauna and flora, and I mentioned that this prac* 
tical step on the part of our rulers in furtherance of natural 
science had been the subject of comment and praise all over 
the world. It will, I am sure, be as gratifying to you as it 
was to myself to learn that the Minister of Lands has decided 
on acquiring, for a similar purpose, the freehold of the Island 
of Kapiti, in Cook Btrait. This island, eontaining an area of 
about 5,000 acres, is in every respect most suitable ; so much 
so that, many years ago, Sir George Grey, before he purchased 
the Island of Kawau, made inquiries as to the possibility of 
acquiring Kapiti as an island sanctum for himself, where he 
could carry on without interruption the work of acclimatisa* 
tion upon which he had set his heart. Much of the bush on 
the island is of exquisite beauty, and the surface is sufficiently 
diversified to insure the successful cultiva*tion of all our native 
trees and shrubs. Three species of birds— -the Wood«*ro1riii, 
the Korimako,and Whitehead— which are now praotieally 

extinct on the mainland, stili have their refuge on Kapiti; 
and Captain Boss, who has hitherto been occupying the 
greater portion of the open land as a sheep-run, has 
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most careful to prevent dogs and cats — those ^reat destroyers 
of native birds— from becoming feral on the island. It is at 
a convenient distance from the mainland, and seems specially 
designed by nature for what it will now, we may hope, soon 
become — the central colonial so to speak, for our birds 

and plants. I only wish I could report that steps were being 
taken to give effect to Lord Onslow’s original proposal, to 
collect rare birds in various parts of the country and torn 
them loose on the island preserves — such birds, for example, 
as Kakapo, Kiwi, Huia, and the native Crow. But that, I 
trust, will be the next forward step. 

I rerard with extreme satisfaotion this gradual aw^akening 
to the fact that we have animal and vegetable forms of life 
indigenous to the country which ought to be protected and 
cherished; that we have bush scenery of matchless beauty that 
ought to be preserved ; and that, new as our record is, we 
have sites of pas and other places of historic interest that 
ought, at any cost, to he handed down unimpaired to those 
who will come after us. That this growing feeling is becoming 
part of our national life must surely delight every true lover of 
New Zealand. The various Commissioners of Crown Lands 
all over the colony have received instructions to withhold from 
sale spots of exceptional beauty and all places of historic 
interest — such, for example, as the site of the Orakau Pa, with 
its tradition of ** Ake, ake, akn!'* (which, by the way, was 
within a few hours of teing sold when the Government stepped 
in to save it) ; and the site of Rangiriri, whore the Wailcato 
tribes made their first heroic resistance before surrendering to 
an overwhelming force, an<l where so many of our own bravo 
men lie buried. Forest reserves, like the lieautiful belt of bush 
along the boundary of the State farm at Horowbenua, are being 
defined and procleJmed ; ami the law is being invoked for the 
p^tection, one after another, of our rarer species of birds. 

only danger to be apprehended now is that by continuing 
the insane policy of introducing predatory animals, such as 
stoats, ferrets, and weasels, in the vain hope of suppressing 
the rabbit nuisance, the go<^ that is being accomplished may 
be to a great extent counterbalanced. To my mind it is im- 
posaible to exaggerate this evil : it is so easy to introduce 
these bloodthirsty little ammals, and so difficult to extirpate 
them when once fairly estaliUshed and the mischief of tneir 
prei^ce has become manifest. I have so often referred to 
this matter in my addresses to this society that it is not neoes* 
s«ry for me to give reasons for the strong opinion I hold. 
It SfMmis me that we ought to benefit by the experience of 
other countries where these predaceous pests abound, and 
where la^rgo sums have been expended in the attempts to 
oiiteimintSe thi^ 
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No one has opposed this fatal step on the part of the 
Now Zealand Government more strongly or consistently 
than Professor Newton, of Cambridge. In a letter to myself, 
as far back as the 23rd of July, 1876, the learned professor 
says,— 

“ In Land and Water for 8th July, Frank Buckland wrote 
that he had been applied to by Messrs. Macowie and Guth- 
bertson, of Invercargill, to send out weasels to New Zealand 
(five pairs at each) to be let loose to check the super- 
abundance of rabbits. Buckland said he could not get weasels, 
but proposed sending * polecat-ferrets ' — thirty or forty pairs ! 
I at once wrote to remonstrate with him, urging him to do 
nothing till he had communicated with New Zealand; and 
this he has promised to do, but does not give up the notion. 
Harting, Bowley, and some one else have also protested in 
terms like my own, as you will see by Land and Water for 16th 
and 22nd July. 1 suspiict Buckland will eventually drop the 
matter, but meanwhile it seems quite possible that some 
sheep-farmer or other (for with them began the complaint) 
may on his own responsibility act on this mischievous hint 
without waiting for Buckland, and then good-bye at once and 
for ever to your brevipenuato birds, as well as to many other 
of your native species — which of course have no instincts 
whereby they may escape from such bloodthirsty enemies— to 
say notning of pheasants and the like, which you have been 
introducing at so great a cost, and your poultry. Here, as I 
dare say you know, the polecat (and the ferret is only a tame 
polecat) is the most detested beast we have, and in conse- 
quence has nearly been extirpated. In New Zealand it will 
undoubtedly become master of the situation. 

** So strongly do I feel on this subject that I am writing 
to Hector (both at Wellington and Philadelphia, to make sure 
of catcliing him) urging him to use all his influence to prevent 
such a disastrous importation ; even, if need be, to getting an 
Act of your Parliament prohibiting the introduction of any 
predaceous animals. Should Hector not have returned, I 
pray you to do what seems best under the circumstances ; but 
DC sure there is no time to be lost. I am writing to Hutton 
to the same effect, and 1 trust that among you all you will be 
able to keep off the threatened scourge. Colonists in general 
have not been slow to hinder unacceptable importations from 
the mother-country — as witness the historic tea-chests at 
Boston, U.S.A., and Australian convicts. I have always 
understood the latter were selected for the mild nature of 
their crimes : but even this was not allowed. There can^t 
be a doubt of how you should behave when you have a 
shipload of known marauders to be let loose on your peaoe* 
ful shores, and I conceive my duty as an honorary tnemoer of 
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your luHtitute compels me to give yon this timely notice. It 
IB too annoying to think that the fate of your fauna should 
depend on tlic rash act of the greatest fool that was ever 
oaUed a naturalist." 

Mr. J. Brough informs me that, owing principally to the 
introduction of stoats, the Grey Kiwi has now entirely variished 
from wooded districts near Nelson, vvh«5re formerly it was so 
abundant that ho has collected a score in a single locality. 

From all parts of the country I continue to receive reports 
of the ravages of stoats and weasels. From Nelson Mr. £. 1. 
Kingsley vsTites to me, ** 1 hoar there is a likelihood of stoats 
and weasels being turned out by the Government at West 
Wanganui. It will be a great shame if they are, as it will 
mean destruction to the Big Kiwd ; and the rabbits at West 
Wanganui are only found ou a small strip of sandy beach. 
They have been there for many years and never spread; 
therefore they could easily be destroyed by other means. 
Could you not speak a word to avert the danger ? " 

It seems to me that the only chance of arresting this 
deplorable evil is by directing public opinion against it. Un- 
fortunately, most people are indifferent about it, and the 
Government yields to the clamour of a few faddists whose 
one idea is to exterminate the rabbits at any cost to the 
country. We have no guarantee, however, that these animals 
will suppress the rabbit nuisance, whilst vire have the most 
positive evidence that, as in every other country they inhabit, 
they are themselves proving a curse in Now Zealand. Mr. 
Wiiliarn Townson, of Westport, wrote me some time ago, 
saying, am told by busmnen and diggers living back in 
the ranges that it is becoming quite common now to see Grey 
Kiwis lying dead about the bush. The weasels are blamed 
for this, as they are now fully establislied on the coast as far 
south as Boss and Okarita. Indeed, several have been seen 
in this district. 1 fear that all the ground -game and native 
birds will fall victims to these little bloodsuckers. In this 
part of the country we have no rabbits to engage their atten- 
tion." 

^ It may be said, in reply to this, that there is no direct 
evidence that the dead IGwis were the victims of these 
marauders; but, as a matter of fact, birds do not die 
about the woods of their own accord, and their partial 
mutilation ^nerally tells its own tale. It is very remark- 
able, indeea, how seldom one finds the bodies of birds 
or mammals that have apparently died a natural death. 
In New Ziealaml, casting my mind back over a period of 
five*and*tlurty years, I can count on the fingers of one 
hand the eases in which I have found the bodies of birds 
dead from natural causes. Of course, I do not refer to 
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the cases, of not infrequent occurrence, ^*ben the sea-beach 
is found strewn with the dead bodies of Prion turtnr and 
other oceanic species, because it is well known that this is the 
result of a sudden gale towards the land, or some other wide- 
spread cause, the deaths in this case being violent rather than 
natural ones. So at tho Auckland Islands, and in similar 
localities, the ground is sometimes found covered with hun- 
dreds of dead Penguins ; but this is apparently due to some 
fatal epidemic, causing widespi-ead mortality. On the tnain* 
laud you may wander for months in the woods without ever 
seeing the body of a bird ''dead from natural causes." 
Now^ays, unfortunately, nothing is more common than to 
find a Kiwi or a Woodhen lying on the bush-path torn and 
mutilated by stoats and weasels ; but this, again, is the result 
of violence. I remember years ago picking op a dead Riroriro 
{Oerygone fiaviventris) under a huge kauri-tree. This was after 
very severe weather, to which the Tittle warbler had apparently 
succumbed. On another occasion, when seeking retuge from 
a violent storm on the Island of Motu-taiko, in the Taupo 
Lake, on making an exploration in the vicinity of our camp 
I found on a rocky ledge the t)erfect skeleton of a large River- 
shag, which had evidently died a natural death there and 
esca()ed the vigilant eves of the ubiouitous Harrier (Circus 
gouldi). Once I found a Kaka by the roadside in a dying 
condition, and occasionally 1 have met with dead bodies <n 
the Tui and Korimako. But the occurrence is confessedly a 
rare one. The same observation has been made by naturalists 
all over tho world. That careful observer, Nordeuskiold, 
says, "During my nine expeditions in the arctic regions, 
where animal life during summer is so exceedingly abundant^ 
the case just mentioned" — that of finding a number of self- 
dead fish on the sea-bottom near one of the islands in the Arctic 
Sea — " has been one of the few in which I have found remains 
of recent vertebrate animals which could be proved to have died 
a natural death. Near hunting-grounds there are to be seen 
often enough the remains of reindeer, sealB, foxes, or birds 
that have died from gunshot wounds, but no self-dead polar 
bear, seal, walrus, white whale, fox, goose, auk, lemming, 
or other vertebrate. The polar bear and the reindeer are 
found there in hundreds, the seal, walrus, and white whale in 
thousands, and birds in tniliions. Hiobo animals must die a 
' natural ' death in untold numbers. What becomes of their 
bodies? Of this we have for the present no idea, and yet we 
have here a problem of immense importance for the answering 
of a large number of questions concerning the formation m 
fossiliferous strata.*' Referring to this, Mr. H, K Howarth 
says, '<This is true not only of Siberia; it is universally 
true, and notably of the great l^achyderms. Xravallm who 
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have visited their ordinary haunts have remarked on the 
extraordinary scarcity of their bones and other remains. 
When old and worn out they apparently seek out the recesses 
of the forest and retire there to die." He quotes an interest* 
inff passage from Sir Emerson Tennent's work on Ceylon, as 
follows: Frequenters of the forest with whom I liave con- 
versed, whether Europeans or Singhalese, are consistent in 
their assurances that they have never found the remains of 
an elephant which had died a natural death. ... A 
European gentleman, who for thirty-six years without inter- 
mission has been living in the jungle, ascending to the summit 
of mountains in the prosecution of the trigonometrical sur- 
vey, and penetrating valleys in tracing roads and opening 
means of communication — one, too, who has made the habits 
of the wild elephant a subject of constant observation and 
study— has often expressed to me his astonishment that, after 
seeing many thousands of living elephants in all possible situa- 
tions, he had never yet found a single skeleton of a dead one, 
except those which had fallen by the rifle." 

The following touching account is given by Thomas 
Edward, the Scotch naturalist, of the finding of a deacl wild 
duck, on crossing the Clashuiauch : ** As I imagined she was 
skulking with a view to avoid observation, 1 touched her with 
iny stick in order that she might rise ; but she rose not. I 
was surprised, and, on a nearer inspection, I found that she was 
dead. She lay raised a little on one side, her nock stretched 
out, her mouth open and full of snow, her wings somewhat 
extended, and with one of her legs appearing a little behind 
her. Near to it there were two eggs. On my discovering 
this I lifted up the bird, and underneath her was a nest con- 
taining eleven eggs; these, with the other two. made thirteen 
in all : a few of tnem were broken. 1 examined the whole of 
then) and found them, without exception, to contain young 
Utds* This was an undoubted proof that the poor mother had 
aat upon them from two to three weeks. With her dead body 
in my hand I sat down to investigate the matter, and to 
ascertain, if 1 could, the cause of her death. I examined her 
tninuteiy*all over, and could And neither wound iior any mark 
whatever of violence. She had every appearance of having died 
of Sttflfooation. Although I had only circumstantial evidence, I 
had no hesitation in arriving at the conclusion that she had 
come by her death in a desperate but faithful straggle to pro- 
tect her eggs from the fatal effects of the recent snow-storm. 
1 could not help thinking, as I looked at her, how deep and 
striking an exantple the afforded of maternal affection. The 
tnihless 1^^ swept, with all its fury, along the lonesome 
and unsheltered hill. The snow had risen higher, and the 
Cams fiercer as the night drew on ; yet still 
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that poor bird, in defiance of the warring .elemeutB, continued 
to protect her home and the treasure winch it contained, until 
she could do so no longer, and yielded up her life. That life 
she could easily have saved had she been willing to abandon 
the offspring which Nature had taught her so fervently to 
cherish, and in endeavouring to preserve which she volun- 
tarily remained and died. Occupied wdth such feelings and 
reflections as these, 1 know not how long I might have sat 
had 1 not been roused from my reverie by the barking of a 
shepherd's dog. The sun had already set, the grey twilight 
had begun to hide the distant mountains from my sight, and, 
not caring to be benighted on such a spot, I wrapped a piece 
of paper, as a winding-sheet, round the faithful and devoted 
bird, and, forming a hole siifliciently large for the purpose, 1 
laid into it the mother and the eggs. 1 covered them with 
earth and moss, and over all placed a solid piece of turf ; and, 
having done so, and being more affected than I should perhaps 
be willing to acknowledge, 1 left them to moulder into their 
original dust, and went on my way." 

But to resume my subject : The effect of these foreign 
introductions is to accelerate the threatened wiping-out of 
an avifauna admitted to be one of the most interesting in the 
world. Many of the specicB have already disappeared : a 
still larger number are, so to speak, on the border-land and 
will ere long be extinct, whilst even the commonest species 
exhibit year by year a steady diminution in numbers. What 
the result will be in, say, twenty years from the present 
time it is not difficult to predict. And the consideration of 
these facts brings me at once to the urgent necessity that 
exists for completing our collections of these forms before it 
is too late. Foreign museums are being enriched whilst our 
local museums arc practically at a standstiU. By last mail I 
received a letter from Canon Tristram, of Durham, informing 
me that at a recent meeting of the Zoological Society, in 
London, the Hon. Walter Botuschild had exhibited a series of 
no less than forty skins of our hitherto-rare Apteryx luimti, of 
which, 80 far as 1 am aware, only eight spechnens exist in all 
our New Zealand museums. He odds that Mr. Itothschild 
has obtained ** enormous series " of other New Zealand birds. 
For example, there are fifty-four specimens of the Chatham 
Island Snipe, of which our local museums contain very few 
examples ; and very large series of the beautiful Chatham 
Island Shag {Phalacrocorax frMhersUmt)^ of whicli, so far as I 
know, the uolonial Museum possesses the only example in the 
colony ; and the still more striking P. omloud, of which there 
is no representative in any of our museums. Dr. Hartert, the 
excellent curator of Mr. Bothschild's museum, in a letter to 
myself states that the collection contains eighty speoiinens ol 



BuliLER . — On N<*w Zealand Ornithology. 


333 


the Flightless Duck of the Auckland Islands (Nesonetta auck- 
lattdica ) ; and this bird is now so rare that, on the last visiti 
of the "Hineiiioa" to those islands with His Excellency the 
Governor, Sir James Hector, who ficcompanied the expedi- 
tion and was most anxious to procure some for tl>e Cam- 
bridge University Museum, found the utmost difiiculty in 
collecting three specimens, although the whole ship's crew 
were on the look-out for them ; and so with several other 
comparatively rare species. Of coarse, it is a good thing that 
these extensive collections have found their way into Mr. 
Bothschild*s possession, because ho makes excelient use of 
them, being himself one of the most active of our working 
ornithologists; besides which he is a liberal donor to other 
public museums. His own zoological inusouin at Tring Park 
IS one of the most perfect of its kind in the world, it con- 
tains priceless treasures, and its great merit in the eyes of a 
practical ornithologist is that it possesses huge series of speci- 
mens, whenever that is possible, thus minimising the ever- 
present danger of generalising on iusuflicietit data. But, 
whilst fully recoguisiiig all this, one cannot but acknowledge 
and deplore the fact that in our own museums nearly all the 
native species are imperfectly, or, at any rate, insufficiently, 
represented. 

Canon Tristram himself has a beautiful collection of New 
Zealand birds, comprising ail the rarer forms, but he is con- 
tent with a small series of each species, such as male, female, 
young, and seasonal states. It ia to bo hoped that his splendid 
collection of birds from ail parts of the world — the accumula- 
tion of a lifetime — may ere long find a resting-place in one of 
the provincial museums, instead of being dispersed, as too 
often happens, at the owner's death. That was the fate of 
the celebrated Jardine collection, when some very choice and 
rare New Zealand specimens found their way into other 
hands. This collection contained many skins procured in 
Now Zealand by Mr. Percy Earl, and purchased by Bit 
William Jardine as feu* back as 1842 — such forms, for 
example, aa Coinmix nova-eealandia and Pogononm chwta. 

Whilst the Botbschild Museum boasts the possession of 
seventy or more Stitch-birds {Pogonornia oincta) of both sexes, 
the Colonial Museum aud the Auckland Museum are the only 
cues that can exhibit sexual pairs of this species, which now 
exists on the Little Barrier Island and nowhere else. To say 
nothing of so rare a form as Notomis mantelli — of which there 
are only three known specimens, two in the British Museum 
and one at Dresden — there are many of our indigenous birds 
wholly almnt from our local museums, whilst others have 
only a single representative. For example, the Colonial 
Museum possesses one Auckland Island Merganser and one 
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North Island Thrush, and the other museums in the colonv 
are entirely vrithout them. This being so, it is surely high 
time that an effort was made to collect for each of our 
museums, before it is too late, a complete series of our existing 
native birds — at any rate, for the Colonial Museum, which is 
maintained by the Government and is supposed to take the 
lead. This might be easily accoiuplislied now, but ere long it 
will be impossible. It is to such a museum as this that the 
student of the future will naturally look for his working 
material when the forms of which I have been speaking have 
passed away for ever from the sphere of living things. It will 
be a sad reproach to us, living as we do in this boasted nine- 
teenth century, if in this respect we fail in our manifest dut\^ 
An excellent collection of the interesting insular forms could 
be made by sending such a taxidermist as Mr. Yuill (of whose 
neat work there are some illustrations now on the table) on 
two or three round cruises of the Hinemoa.'* An enthusiast 
such as he is, with the necessary facilities at his command, 
would soon accumulate a collection for the colony of very 
great value. 

And this brings me to the question of the proper diq)lay of 
such collections in our museums, so as to make them sub- 
servient to the requirements of modern science. 

At the present time we have in the Colonial Museum up- 
wards of tluee hundred mounted specimens of indigenous birds, 
a large proportion of them being highly creditable exhibits 
of the taxidermists' skill ; but bow are they arranfmd ? Not 
systematically, according to their natural affinities, because of 
the want of the necessary room for their proper classifioation 
and display. The only grouping that is natural is such as 
is now to be seen in the admirably-arranged galleries of the 
Natural History Museum at South' Kensington, where, in 
separate plate-glass show-cases, birds of one species, repre- 
senting the sexes, the adult, young, and adolescent states, 
and the various phases of seasonal plumage, are exhibited, 
together with the natural accessories of wood and rook and 
vegetation, to illustrate the life-history of the bird, Such a 
iii^e of exhibition is not only attractive in the highest degree, 
but most instructive. Of course, we cannot attempt any- 
thing 80 ambitious here, on account of the great expense; 
but there is no reason why the birds sliould not bo ar- 
ran|Md systematically for the benefit of the natural-history 
student. This has been done in the Canterbury and Otago 
Museums, and I think also in Auckland, It seems little short 
of a scandal that, owing to the lade of proper departmentid 
aid, scientific classification should be neglected in the lei^g 
museum of the eolon]^, which is admittMly under eontrm 
of a director of exceptional ability and culture. Then, again, 
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if I may be allowed to speak plainly, tlie nomenclature 
adoi>ted is not up to date, some of the names attached to 
specimens having been obsolete these twenty years, whilst 
fully half of those exhibited are not named at all. If the 
Museum is to be regarded as an educational institution, as it 
clearly should be, an antiquated nomenclature is not only 
confusing but misleading. 

And here 1 may say, parenthetically, that there is one in* 
novation in the matter of scientiBc nomenclature, now be- 
coming very popular, which will, I hope, bo resisted in this 
country, and that is the use of trinomials. In Bidgway’s 
** List of North Amcsricau Birds" trinomial designations are 
adopted in no less than 160 cases. The author candidly 
acknowledges that the use of them has caused perhaps the 
greatest difficulty encountered in the compilation of the cata- 
logue, it being in many cases very difficult to decide whether 
a given form should be treated as having passed the varietal 
st^e and therefore to be designated by a binomial, or whether it 
is as vet incompletely differentiated and to be subordinated in 
rank by a trinomial appellation.*’ His contention, however, 
is that every form whose characteristics bear unmistakably 
the impress of climatic or local influences, generally less 
marked towards the habitat of another form with which it 
thus intergrades, and all forms which certainly intergrade, no 
matter how widely distinct the opposite forms may appear, 
together with intergrading forms whose peculiarities are not 
explained by any known law of variation, should be reduced to 
subspecific rank, Commenting on this, the editor of the 
Ibis writes* We cannot deny the advantages of the use of 
trinomials when strictly limited to such cases as these, and 
have little doubt that they will ultimately come into general 
use. But they can only be advantageously employed in 
countries such as North America and Europe, wmere large 
series can be obtained from different localities. In other 
parts of the world their use would at present be attended 
by much inoonvenienoe, it being impossible to ascertain iu 
very many oases, from lack of specimens, whether these 
intergradations exist or not. W^e may also remark that 
other authors use trinomials on quite different princwles— 
Dr, Sharpe, who in his Catalogue of Birds (British 
Museum) nas applied them in some instances even to insular 
forms (which certainly cannot intergrade) where the slight 
differences are, in his opinion, not strictly sufficient for speemo 
distiueticm«” 

I su^it that , what I have now called attention to as 
defocts in the Colonial Museum might be easily remedied ; 
at4 toat the value of the Museum as an instrument of public 
instructiou woidd be vastly iucreased if the Director could 
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get authority to prepare a descriptive catalogue for the use of 
visitors and studeTits. This would involve a little expense, but 
it must be borne in mind that the Museum, as a whole, con- 
tains collections of considerable value, and that in the absence 
of a catalogue the general public has no conception of what 
the colony possesses in this respect. I do not know what the 
estimated value is in money, but I should say certainly not 
less than £30,000 ; and all this accumulated tlirough the ex- 
ertions of Sir Janies Hector, who had nothing but the small 
miscellaneous collection of the New Zealand Society to start 
with. The truth is that the Colonial Museum is not large 
enough for the exhibition of the treasures it contains. When 
it was built, some thirty years ago, the various collections 
wore in their infancy, and very few additions have since been 
made to the building. Now that an effort is being made to 
recover, for educational purposes, the beautiful site on which 
the Central Criminal Gaol stands, it might be well to con- 
sider whether the site of the present Museum should not be 
sold at a good price, and the proceeds applied to the erection 
of a really suitable building on a portion of the fourteen acres 
comprised in this Mount Cook reserve. 

Before passing on to my notes on the species selected for par- 
ticular mention this evening, I should like to say that the Legis- 
lature is to be congratulated on having by special enactment 
extended a very necessary protection to our splendid Wood- 
pigeon, by making the whole of the year 1896 a close season. It 
is to be hoped that the Government will not make coo free a use 
of its discretion under the Act as to relaxing the restriction in 
native districts. I may mention, too, that Sir James Hector 
has performed an important service to science bv obtaining 
legal protection for that unique representative of an ancient 
fauna, the Tuatara Lixard . To take or kill one of these animals 
is now punishable with a heavy fine. This course was ren- 
dered necessary by the wholesale way in wliicfa Tuataras were 
being collected for trade with Euro{)o and America. This 
may seem a digression from the subject-matter of my paper ; 
but the Tuatara is the foster-brother, so to speak, of several 
species of Petrel, inhabiting the same burrows and breeding in 
adjoining chambers ; and, although it belongs to a lower order 
in the animal kingdom, it is known to possess the most bird- 
like skeleton of all existing reptiles. 

These introductory remarks will prepare you for the 
ever -recurrent record of increasing rarity of many of the 
species treated of in the following notes. Their ultimate 
extinction within measurable time is a matter of certainty, 
except in so far as a remnant may be preserved throu^ 
the protective action of the Government to which I have 
referred. 
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Oreadion cinereus, Bailor. (Jack-bird.) 

In forwarding the spocimon now exhibited my corresTOndent 
writes, ** During the wliole four months I was canipea in the 
woods on the Karamea Saddle I only heard one Saddleback. 

I managed to secure it, and may remark that it is the largest- 
boned bird of the kind I ever shot. The colours are plain, 
but the bird is in perfect plumage. I cannot say whether it 
is a male or female, for before I had time to make a dissection, 
after skinning it, the Woodhens ran away with the carcase.*' 

Mlro ochrotarsuB, Forster, Desr. Anim., p. 82 (1844). 

After a careful investigation of the subject and a compari- 
son of a large number of speeimeus, I have come to the con- 
clusion that there are in reality three forms of Wood-robin in 
New Zealand, all of course descendants from a common stock, 
but now sufficiently differentiated to bear distinctive specific 
names. The North Island bird was the first to be recorded. 
This is Miro australis, formerly the commonest species in our 
woods, and now almost if not entirely extinct on the mainland, 
but to be mol with on the Little Barrier Island at the north, 
on the Island of Kapiti in Cook Strait, and probably on other 
outlying islands near our coasts. The two other forms belong 
to the South Island, and have hitherto l)een confounded under 
the general name of Miro albifrons. 

Mr. G, R. Gray, in the “Voyage of the ‘Erebus' and 
‘Terror’*' (part “Birds"), thus describes Miro albifrons: 
“ Upper surface and forepart of neck sooty-black ; under surface 
pale-rufescent ; front with a small spot of white. Length 
7in." This is the Turdus albifrons of Gmeiin’s Syst. Nat., 
p. 622. 

Now, that desoriptiou exactly fits the two examples (male 
and female) from Pelorus Sound which I have the pleasure of 
exhibiting this evening. But Mr. Gray's doseription does not 
accord with the coloured figure which he gives of the bird. 
Bef^rring to this figure, foi my account of the species (“ Birds 
of New Zealand," n. S6) I said, “ The figure of this species 
in the * Voyage of the “ Erebus" and “ Terror " * is incorrect, 
on account of the exai^erated extent of white on the under- 
parts; but the attitude is a very characteristic one." It 
seems pretty clear, therefore, that the description and the 
figure represent different birds. 

After tlisgnosing Miro albifrons, as quoted above, Mr. Gray 
says, “Thh original of this description is contained among 
the drttwiniM of Forster, and it is very like Petroica kmgipes, 
Garn^ (^ Miro amiralis). The figure of Forster differs, how- 
ever, trim ihe bird referred to by the white extandinj; from 
tite forepart of the breast to the base of tlie tail, leaving the 
throat 0f the same colour as the back. I have subjoined a 
M 
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figure, for the purpose of making known the original draw- 
ing from which Latham took his description, that it may 
assist in elucidating the species should it hereafter be dis- 
covered." 

Now as to the other form, of which I exhibit this evening 
six specimens, obtained in the high wooded country known as 
the Karamea Saddle. This bird can be distinguished at a 
glance from Miro mMralis^ and Gray’s figure suits it fairly 
well. It is appreciably larger than the last-named species, 
and, instead of having the abdomen white as in that bird, or 
the under-parts rufesceut as in Miro albifrona, it has almost 
the entire under-surface of a pale lemon-yellow. The frontal 
spot, too, instead of being very small, as described by Mr. 
Gray, is even more conspicuous than in the North Island 
bird* 

Writing of Miro albifrons Mr. Gray says, “ It inav eventu- 
ally prove to be the same species as M. longijies austra- 
lis) ; and in my own account of this form (op, cit,, p. 36) I 
remarked, *^My collection contains a specimen from Christ- 
church in which the whole plumage is sufFused with brown, 
and the under-parts are smoky-grey instead of being white." 
I have since received an example from Otago which is 
scarcely distinguishable from ordinary specimens of Miro 
australis. 

On a review of all the facts I am disposed to define the 
group thus : — 

Miro australis^ Sparrni. North Island form ; with under- 
parts, within very narrow abdominal limits, pure white. 

Miro albifrons, Gmelin. South Island form ; with under- 
parts rufescent, and over a wider surface. 

Miro ochrotarsvs, Forster. Another South Island form; 
with almost the entire unddr-surface pale lemon-yellow. Con- 
spicuous spot of white on forehead. 

Female . — Similar to the male, but a trifle smaller, and 
paler in plumage. 

Whilst thus recognising a third form 1 have no wish to 
invent a new name. As there is some doubt as to which bird 
was intended to be distinguished as Miro albifrons, and as 
that name is retained for the other South Island form, 1 think 
we cannot do better than fall back upon Forster’s p^posad 
name, Turdus ooh/rotarsus, simply shifting the species into the 
genus to which it now belongs. 

Forster’s original account is as follows: Habitat in 
australi insula Novas Zeelandias, victitat insectis et minutis 
cancellis ad littora mans, suaviter cantillat; homines non 
formidat, sed ubique ob insecta in ambnlando inter fruotices 
excuBsa et circumvolitantia seqnitur, saspius mann captus vel 
pUeo.” 
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Mlro albifVons, Gtnelin. (South Island Bobin.) 

A correspondent, writing over the initials “-S.D.B.,'* sends 
the following to the Lyttelton Times of the 24th of April : 
** A very interesting case, showing the usefulness of a purely 
insectivorous bird, came under my notice the other day, and 
is, I think, worthy of record. A friend was showing me his 
vinery, and I was astonished to see in it a tame Bobin (Pd- 
tT(rica albifrons) following him about in its characteristic fear- 
less manner. The bird was in as perfect plumage as if in its 
native bush, although now quite domiciled in the greenhouse, 
which it keeps free from insect-life without injuring the vines 
or grapes. I was informed that the Bobin occasionally gets 
out into the garden, but is then easily induced to return to the 
vinery, which is, of course, kept locked when the owner is 
away. I asked if it did not want a mate, but was told that 
these birds are very pugnacious, and would fight like game- 
cocks if shut up togetner. Certainly this fellow seemed quite 
happy by himself/* 

Msrlomolra toitoi, Garnot. (North Island Tomtit.) 

It seems probable that the male of this species aids in tlie 
task of incubation, for an adult bird of this sex, shot in 
November, had the under-parts much denuded of feathers. 

Sphenoeaoas rufesoens, Buller. (Chatham Island Fern-bird.) 

Mr. W. Hawkins, the well-known Chatham Island col- 
lector, writes to me, *'The Fern-bird is extinct. I spent a 
fortnight on the island where they used to be, but never saw 
any sign whatever of thorn.*' 

AnthUB novsB-sealandifle^ Gray. (New Zealand Pipit.) 

It is very clear that these birds congregate in autumn. 
Durinig[ ^ to and from Owhaoko (22nd to 29th April) I 
met with numerous flocks, numbering from twenty to fifty 
at a time. 1 hardly saw a single bird detached from the 
flocks. I have alreMy noticed the inquisitive disposition of 
this Pipit, and mentioned the circumstance of a flock keeping 
pace with a train for some miles. There is another evidence 
of it: as you ride along the road they keep before you, almost 
allowing your horse to tread on them, then rising with a shrill 
cheep/* flying a few vards further, and so on again till their 
curiosity is satisfied, when they wheel upwards and fall to the 
rear. 

Aidhoriiii laeUuaooeidiala, Gray. (Chatham Island Bell- 
bird.) 

Of tUs speciies Mr. Hawkins writes, This bird, too, is 
vary nearly extinct. I have no difficulty in selling the skins 
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for £1 apiece ; so I have sought diligently for thoui, but it is 
very difficult to get any of them now. 

XenicuB insnlaris, Buller. (Island Wren.) 

There is probably nothing so refreshing to the soul of a 
naturalist as the discovery of a now species. Quite apart from 
the satisfaction of being able to impose a specific name whicli, 
according to the accepted rules of zoological iionieaclature, 
must be respected for all tinie» there is an indescribable charm 
in the mere fact of discovery. It is comnion to all naturalists 
in every branch of research, and operates as a spur to the 
most tedious and difficult investigations. Witii some specialists 
the ruling passioh is to append the coveted viihi to the new 
species ; but in the case of most naturalists this consideration 
is, I really think, subservient to a loftier feeling — that love of 
discovery which is so characteristic of the true man of science. 
In a country w'here the fauna and flora have been pretty 
thoroughly worked, such as New Zealand, the delight ex- 
perienced at finding an undoubted new species is, of course, 
proportioned to the rarity of such occurrences. You will 
readily understand, therefore, how pleased I was at receiving, 
through the kind offices of Mr. Bethune, the skin of a bird 
from Stephen Island wliich was entirely distinct from any- 
thing hitnerto known. I saw at a glance that it belonged 
to the small group of New Zealand birds which I have 
placed in a family by themselves under the name of Xmu 
cida. Possessing characters in common with Xenicua lo^igipea 
and X. gilviventris, which inhabit the mainland, it is a 
very distinct species, apparently restricted in its habitat to 
Stephen Island, where several specimens have been pro- 
cured. Being anxious that a coloured figure of so rare and 
interesting a form should be published in the Una, I lost no 
time in forwarding the specimen to the editor of tliat maga* 
zinc, together with the following description and diagnosis of 
the species : — 

“ On a New Specks of Xenicus from a Small Wooded 
Island off the New Zealand Coast 

** Projecting into Cook Strait as a bold and salient point 
from the eastern shore of Blind Bay, and rising to a heignt of 
2,180ft., is D’Urville Island, presenting a brmten and parti- 
ally-wooded surface. With a width of from five to six miles, 
it stretches away seventeen miles to the northward, wl^lst 
to the south it is separated from the mainland by a very 
natTOw channel known as the French Pass. Lying two miles 
to the north-eastward of the northern extremity of D'Urville 
Island, and rising abruptly from the sea to the height of a 
thousand feet^ is Stephen Island, only about a square mile 
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in extent, and more or loss wooded on its sides. From this 
inland 1 have lately received a single specimen of a sj^cies of 
XenicuB entirely distinct from the two forms (X longijm and 
X. gilviventris) inhabiting the mainland. 

** I have described and named this new bird, which may 
fittingly be called the Island^wreu, as distinguished from our 
Bush-wren and Rock-wren ; and as these island-forms pre- 
sent features of special interest to the student of geographic 
zoology, I am forwarding the specimen in the hope that it 
may be figured. 

** My correspondent on the island informs me that the 
bird is semi-noetumal in its habits, and that he has seen 
three examples, all of which were brought in at dififereut 
times by the cat. 

** 1 hope shortly to receive further specimens of this 
interesting form. In the meantime I regret that I am unable 
to give the sex of the bird here described. In plumage it 
differs conspicuously from the other two species, and it has a 
decidedly more robust bill, whilst tlie claw on the hind-toe is 
not larger than in Xcfiieus hngipesi. 

** Xenictis maularU, sp. nov. 

Upper surface generally dark-olive with brown margins 
to the leathers, presenting an obscurely-spotted or mottled 
appearance; a minute whitish spot in front of and another 
un^rneath the eye ; a narrow superciliary streak, and the 
whole of the throat, fore-neck, and breast, as well as the 
wings at their flexure, olivaceous-yellow with darker margins ; 
wings and tail, sides of the body, abdomen, croup, and under 
tail-coverts olivaceous-brown. Plumule underneath plum- 
beous. Upper mandible dork-browu with horn-coloured tip ; 
under mandible, legs and feet, pale-brown. Length, 4in. ; 
wing from flexure, Sin. ; tail, 0*76in. ; bill, along the ridge 
along the edge of lower mandible 0'75in. ; tarsus, 
0'76in. ; middle toe and claw lin., bind toe and claw 0*7in. 

Hah. Stephen Island, Cook Strait, 

I have since had an opportunity of examining a female 
specimen. It is somewhat irnialler than the male, and has 
duller plumage, the mottled appearance on the upper surface 
being less conspicuous, and there being more vinous»brown 
m toe sides ana abdomen. 

Referring to this interesting discovery, an article, presum* 

* Boms weeks after my speoimsu had reached tlie editor of the Itis, 
and Mr. fCenlemaus was prepattng a drawing of it, Mr. Henry 

Travers sent sjpeoimOits from the same iooality to the Hon. Walter 
Bothsohild, who, without knowing what I had oone, oharaoterlsed the 
speolii in the ** Bulletin** of the British Ornithologists' Union under the 
name of IVeeirtfa /ydBf . 
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ably from the pen of a well-known New Zealand scientist^ 
appeared lately in the Canterbury PreMn under the head of 
** Found and Exterminated,** from which I take the following 
extract: ** At a recent meeting of the Ornithologists* Club in 
London, the lion. W. Bothschild, the well-known collector, 
described this veritable tnra avis, specimens of which he had 
obtained from Mr. Henry Travers, of Wellington, who, we 
understand, got them from the lighthouse-keeper at Stephen 
Island, who in his turn is reported to have been indebted to 
his cat for this remarkable ornithological * find.* As to how 
many specimens Mr. Travers, the lighthouse-kee^r, and the 
cat managed to secure between them we have no information, 
but there is very good reason to believe that the bird is no 
longer to be found on the island, and, as it is not known U> 
exist anywhere else, it has apparently become quite extinct. 
This is probably a record performance in the way of exter- 
mination. The English scientific world will bear almost 
simultaneously of the bird*8 discovery and of its disappearance 
before anything is known of its life-history or its habits. It 
was only a little creature, about four inches in len^h, allied 
to the little Bock-wren, which lives in the mountains, and is 
occasionally found dead on our glaciers. It was not a flight- 
less bird, but from its structure was evidently very weak- 
winged, and thus fell an easy |)rey to the lighthouse-keeper's 
cat. . . . Not only scientists, but all New-Zealanders 

who take an interest in the preservation of whatever is 
specially characteristic of the colony, will deplore the exter- 
mination of such an interesting creature. It is, indeed, sad- 
dening to reflect how, one by one, the rare and wonderful 
birds which have made New Zealand an object of supreme 
interest among scientists all over the world are graduaflv be- 
coming extinct. . . . And we certainly think it would Ije 

as well if the Marine Department, in sending lighthouse- 
keepers to isolated islands where interesting specimens of 
native fauna are known or believed to exist, were to see that 
they ai*e not allowed to take any cats with them, even if 
mouse-traps have to be fuinished at the cost of the State.'* 

Mr. W. W. Smith, of Ashburton, in a letter to the same 
murnal, writes, **The setting-apart of the Little Barrier and 
^solution Islands as sanctuaries for vanishing native birds is 
a* lasting honour to the originator of the scheme — the Earl of 
Onslow — and the present Government who adopted and put 
it in force. But, as Mr. Purnell observes, * It is one thing ta 
maintain preserves of native birds in two secluded spots, inac- 
cessible to the vast majority of the inhabitants of New Zea- 
land, and quite another to have those birds fluttering daily 
about us.’ It is for the rare species still lingering in the 
forests and other favoured spots cm the mainland we appeal; 
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aud if the Government v^ould act as promptly in stopping 
marauders, commonly called natural diistorv collectors, from 
visiting the outlying islands of New Zealand aud carrying off 
the Tuataraa an<l rarer birds by hundreds as it did the scaU 
l)oacbers in the southern islands last year, it would gain the 
gratitude of science and coming generations.*' 

With the views thus forcibly expressed it is impossible not 
to agree ; and I believe measures for the better conservation 
of these island faunas are now under the consideration of the 
Government. But the collection of skins for trade purposes 
is, of course, a very different thing to the formation of a com* 
plete type-collection for the Colonial Museum, as advocated in 
the introduction to this paper. 

Xenlons longipes, Qmolin. (Bush-wren.) 

A correspondent has sent me for examination some beau- 
tiful specimens of the Bush-wren, accompanied by the follow- 
ing notes : — 

Far up in a gloomy, vret mountain gully, nearly 4,0(X)ft. 
above the level of the sea, I came across a few families of this 
little silent bird. In the gully which they were inhabiting 
grew a dense mass of a tlax-like plant— a species of Ante- 
lia. These birds seem to <Usplay more of the golden colour 
at the bend of the wing than any I have seen before, and they 
do not appear to be so large as those I sent you from the Big 
Bush some years ago. All niy specimens of this bird were 
obtained by using a small net. 

I have not inet with any Itoek-wrens up in this district. 
From where I was camped, half an hour’s climb took me into 
the open country — a bare mountain-side, in fact. I had a long 
ramble over the rugged ridges and across the inountain-slopes, 
or ^mountain moadows ’ as they are called. I went to the 
summit of Mount Nugget, 4,995ft., and then I went in another 
direction to the summit of Mount Luna, 5,261ft., but I never 
saw or heard a Bock-wren. It is clear that the species does 
not exist in this part of the country. 

** 1 have been much impressed by the stillness and the 
almost entire absence of animal life in these red-birch forests, 
so entirely different from my experience in the Pelorus woods. 
There, as 1 lay in iny tent at sunrise, the woods fairly rang 
with the chorus of songsters, the introduced Finches, 
Thrushes, and Starlings joining in with the native birds. 
They seem to me to be sun-wor^ippers. I have timed them 
with tiiy watch, and find that the concert lasts just an hour. 
Here, on the contrary, there is no sun-worship. 1 have often 
listened in my tent at break of day, waiting for the song to 
oommeaee. but there has been nothing but a chirp or two, or 
the liote ot a Kaka passing overhead. And here I may remark 
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that the note of the Kaka in these woods is very different to 
anything I have beard elsewhere — a fact also noticed by Mr; 
Saxon, the sniveyor. It is something like this : ' Motuaka— 
hurry up,* followed by a shrill whistle- like a shepherd call- 
ing his dog. I shot one or two. but I could observe nothing 
different from other Kakas ; only at this season (April) they 
were nothing but bones and feathers.** 

Enrystomus paolfictts, Latham. (Australian Boiler.) 

Stray examples of this well-known Australian species still 
csontinue to be heard of in New Zealand. Mr. Walling Hand- 
ley, writing to rne from Blenheim on the 22nd Deoeinber, 
says, During the month of November a specimen of the 
Australian Boiler, in perfect plumage, was shot at the Weld*s 
Hill Station, Awatere, by a station-hand. The bird was first 
noticed fljnng with a peculiar uncertain flapping flight over 
the tussock grasses in quest of moths in one of the paddocks 
adjacent to the station. Its handsome appearance, as seen 
by the waning light of eventide, and the striking contrast it 
presented to tlie sombre brown of the surrounding vegetation, 
excited attention, and this led to its pursuit and capture. 
The plumage, &c., corresponds in every particular with the 
technical description of the species as given in your * Manual 
of New Zealand Birds.* ** 

Halcyon vagans, Ldsson. (Kingfisher.) 

The following paragraph appeared in the Baftgitikei Ad- 
vocate :** A Paraekaretu fanner, who had unaccountably lost 
several hives of bees, at length discovered that the losses were 
due to a Kingfisher, which, on being killed, was found to have 
its crop full of bees.*’ 

Platyoercus novss-aealandise, Sparnn. (Bed-fronted Parra- 

keet.) 

Mr. Alexander MacDonald, of the Awahuri, mentioned to 
me a curious incident which had come under his own obser- 
vation. His young people had obtained a nest of young Parra- 
keets, and succeeded in rearing them. When adult, two of 
the birds mated and became quite inseparable, always occupy- 
ing the same perch, and cuddling up to each other in the most 
affectionate manner. One day tne male bird made his escape 
from the cage, and in being recaptured had his tail pulled out. 
Thus dismantled, the fugitive weJnt back to bis cage in a very 
sorry plight. The female bird immediately discarded her 
disfigured mate, rejected all his advances, and before long 
paired with one of the other birds, whose caudal appendage 
was the very pink of perfection. But the curious part of the 
story has yet to come. In course of time the dlvovoed lover 
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had renewed hie tail, and then the inconstant lady forsook 
her second mate and restored to favour her first love '' in all 
the glory of his long, new tail. Not a bad proof, I think, that 
even birds are not insensible to the charms of personal appear- 
ance. It may be added that the last-desorted mate forthwith 
moped, refused to eat food, and died of a broken heart. 

rt would appear that this species breeds twice in the year. 
A youirg bushman at fiawera found, in the month of May, a 
nest containing eight young ones, which he took and sold for 
10s. each, the village settlers being very partial to these 
docile and imitative pets. 

I have examined a caged Parrakeet brought by Mr. Ernest 
Bell from Curtis Island, situated a few miles from Sunday 
Island, in the Kermadoc Group, where also this Parrakeet 
was abundant till the introduction of the domestic cat, 
which soon killed them off. I can detect no difference 
from the New Zealand bird. It is of decidedly small size 
(probably a female), and there is a blue tinge on the tail- 
leathers; but 1 take these to bo merely individual peculiarities. 
Macaulay Island, where a distinct species closely allied to 
P. novte-zealandia is said to exist, lies about a degree distant 
from Sunday Island. 

Platyoerous erythrotls, Wagl. (Island Parrakeet.) 

This species has a peculiar cry — a short, shrill note — 
which further distinguishes it from Platijcercus luyvce-zeahi'n- 
dice. 

A c^ed bird, from Antipodes Island, having died iu my 
possession, I am enabled to furnish measurements from a 
specimen in the flesh : Extreme length, 17in.; extent of wings, 
12in.; wing from flexure, 6'75in.; tail, 6iu. ; bill, along the 
ridge 0'90in., along the edge of lower mandible 0*50in.; 
tarsus, 0-9Qin. ; longer fore-toe and claw, l’25in. ; longer hind- 
toe and claw, I SOia. 

Neator meridioitaUB, Gmolin. (Kaka.) 

As I have fully explained in the Birds of New Zealand/* 
there are many woU-defined varieties of this characteristic 
qiecdes. I have enumerated and described (at pages 161-157) 
no less than twelve of such varieties. One of these is the 
large Kaka of the South Island ^Nestor montanus, Haast). 
The late Sir Julias von Haast, m sending me specimens, 
wrote, *^ Bven judging from its habits alone, it is quite dis- 
tinct from the common Kaka. It is never found in the Fagus 
forest, whilst the other species never goes above it into the 
sutelpine ve^tation/* And Sir James Hector, writing to me 
of tho same mrd, said, I never met with it in the forests of 
the lowlands* It is more active in its habits and more hawk- 
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like in its flight than the common Nestor, It often sweeps 
suddenly to the ground ; and its cry difiors from that of tho 
common Kaka in being more shrill and wild.’* Beviewing 
these opinions, I said {op. cn., p. 168), “ No doubt some 
naturalists will be disposed to regard this larger race as a 
distinct bird, and for a considerable time my own inclinations 
were in that direction ; but, looking to the extreme tendency 
to variation in this species, and to the diillculty of drawing a 
clear line between the larger and smaller races in consequence 
of the occasional intermediate or connecting forms, I feel that 
I am taking a safe course, concurrently with Dr. Finsch, in 
refusing, for the present at least, to separate these birds." 
That is how the matter rests now ; but I am always open to 
conviction, and would welcome any further information on the 
subject. I have already a piece of evidence which, so far as 
it goes, seems rather to strengthen the view of the species 
being distinct. It is this : The nestling of the North Island 
Kaka as described by myself (op. cit„ p. 161) is covered with 
soft white down, thinly distributed, and very short on the 
under-parts; abdomen entirely bare; bill whitish-grey, the 
upper mandible armed near the tip with a white horny point ; 
cere pale-yellow ; legs dull-cinereous." A nestling brought 
from the West Coast Sounds, and submitted to me as a skin, 
was covered all over with short slaty-grey down ; bill greyish- 
horn colour; feet brown. These nestlings, therefore, were 
very different, and they belonged to the two varieties. 

Professor Newton writes,’*' “ Considering the abundance 
of Parrots, both as species and individuals, and their wide 
extent over tho globe, it is surprising how little is known of 
their habits in a wild state. Even the species with which 
Englishmen and their descendants have been more in contact 
than any other has an almost unwritten history compared 
with that of many other birds; and, seeing how many are 
oppressed by and yielding to man’s occu{)ation of their ancient 
haunts, the extirpation of some is certain, and will probably 
be accomplished before several interesting and some dis^ted 
points ill their economy have been decided. The expenence 
of small islands only foreshadows what will happen in tracts 
of greater extent, though there more time is required to pro* 
duce the same result ; but, the result being inevitable, those 
who are favourably placed for observations should neglect no 
opportunities of making them ere it be too late." And, re- 
ferring to our bird, he says, The position of the genus 
Nestor in the order Psittaci must be regarded as uncertain. 
Garrod removed it altogether from the neighbourhood of the 
Lories, to which, indeed, the structui*e of its tongue, as pre- 


* Dictionary of Birds,’* p. 691. 
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viously shown by him, indicates only a suporiicial resem- 
blance. Like BO many other New Zealand forms, Nestor 
seems to be isolated, and may fairly be deemed to represent 
a separate family — Nestoridce — a view adopted by Count T. 
Salvador! (Gat. B., Brit. Mus., xx., Introd., p. viii.), and fully 

i 'ustiiled by a cursory examination of its osteology, though this 
las hitherto been only imperfectly described and figured.’* 

It will be remembered that at a former meeting I exhibited 
a specimen of the Yellow-belted Kaka named by Mr. Gould 
Nestor esslimjii, in honour of the Prince D’Essling. 1 have 
now to exhibit another example of this peculiarly -coloured 
fonn, from the same locality. Seeing that no less than five 
have been obtained at different times, it may seem unreason- 
able not to accord the bird full recognition as a distinct species. 
But the tendency to albinism in some of the claw's in the 
beautiful specimen now exhibited makes me still suspicious, 
and, for the present at any rate, it will, I think, be safer to 
rank it as a well-marked variety. I may mention, however, 
that in this bird the bill seems finer than in ordinary examples 
of Nestor vierulionalis, coming nearer in this respect, as well 
as in the yellow colour of the under-mandible, to the very 
distinct Nestor luotahilie. 

Striugops habroptiluB, Gray. (Ground-parrot ) 

Major Mair informs me that the Kakapo, according to the 
Maoris, is still to be found in the Upper Wanganui. Formerly 
it was very abundant there, as also in the Kaimanawa Banges, 
in the direction of Taupo. Major Mair adds, ‘‘The natives 
caught the Kakapo by the aid of trained dogs. The birds, 
when going out to feed, always placed one on sentry. The 
object with the kakapo-hunter was to bag this one first, then 
the whole family would be secured ; but if the sentinel gave 
the alarm the others all slipped over the side of the ridge. 
The dogs used to wear a rattle, called by the Whanganui 
tatwra^ and by the Ngatimaniapoto tore. The purpose of this 
rattle was that the masters of the dogs should know where 
they were.” 

Oarpophaga noyte-zealaiidisB, Gmeliu. (Wood-pigeon.) 

To the many instances of albinism re^iorted from time to 
time I have now to add two more. One of these is a pure 
albino, from the Wanganui district. The entire plumage in 
this bird is pure white, with just the faintest tinge of buff on 
the shoulders and upper wing-coverts. The other specimen is 
from Goliittgwood, and being only partially an albino presents 
a very peculiar appearance. The entire plumage is pure white 
with the following exceptions : From the lower mandible, on 
each Bide, a brosm patem of purplish-black, with metallic re- 
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flections, passes und^ tiie oye, spreads over the ear-coverts, 
and extends downwards almost to the shoulder. On the inner 
flexure of each wing there is a patch of coppery-brown ; some 
of the wiug-ooverts are brownish-grey, and the secondaries are 
almost wholly of that colour, the innerznost ones more or less 
washed with coppery-brown. One of the tail-feathers is of the 
normal colour, freckled towards the base with white, as are 
several of the upper tail-coverts ; bill, eyelids, and feet bright 
arterial red. 

Oarpophaga ohathamiensls, Bothschild. (Chatham Island 

Wood-pigeon.^ 

Mr. Hawkins writes, The Pigeon on the Chatham Islands 
is nearly extinct. I have been out every day for two weeks 
and only got four, and one of those was spoilt in the shoot- 
ing.” 


Larus dominioanus, Licht. (Black-backed Gull.) 

As a contribution to the history of this well-known species, 
the following note, furnished by Mr. Drew quite recently to 
the Wanganui Chronicle, is worth preserving: *'It is not at 
all uncommon to see both kinds of our Seagulls as pets on 
lawns and gardens, but I think it very uncommon to find 
them nesting and producing eggs in captivity. This singularly 
rare ornithological occurrence has come under my notice lately* 
Mrs. Martin, of Wilson Street, has one of these pets ; it is the 
large Black-backed Gull {Larue dominicanus), or the Karoro of 
the Maoris. The bird is quite tame — comes when called, Ac. 
— but during the whole nineteen years of its captivity has 
never started egg-laying ; in fact, was always thought to be a 
male bird. But this year, to the surprise of her mistress, she 
has constructed a nicely-built nest, and in it has laid three 
beautiful spotted eggs. * Maori * — for so she is called — is fruit- 
lessly sitting on her unfertile eggs — or, I should say, on two 
of her own and one hen*s egg, for the third egg has been 
taken from her and is now in the Museum. I wonder if she 
has noticed the difference I ” 

Sterna vittata, Qm. (S. Nat., i., p. 609.) 

Mr. Betbune, of the Hinemoa,” has shown me a skin of 
the Tern obtained by him at the Bounty Islands, for which 
Mr. Henry Travers bad proposed the name of Sterna bethumi. 
It is a lovely bird, presenting a general resemblance to Sterna 
antarctica, but with a snow-wmte tail, and legs of arterial 
red. But the bird is not new, haying been first described and 
named as far back as 1788 (op. cit.). Mr. Bethune states 
that it ocours at the Snares and on Campbell Island as wall as 
on the Bounties. There were four specimens of this bird in 
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the coUectiou made by the ** Challenger " Expedition, from 
Betsy Cove and Christmas Harbour, in Kerguelen Island. 

Another species of Tern obtained by Mr. Bothune at the 
Auckland Islands may, howqyer, prove to be new. It is 
similar in plumage to Sterna frontalis^ but is appreciably 
larger, with a longer and more robust bill. Like the last* 
named species it is gregarious, hunting in flocks, whereas 
Sterna vittata flies in pairs. The specimen shown to me gave 
the following measurements : — 

Extreme length, I7*75in. ; extent of wings, 28*5iii. ; wing 
from flexure, llin. ; tail, 7in. ; bill, along the ridge 2in., 
along the edge of lower mandible 2*5in.; tarsus, lin. ; 
middle toe ana claw, l*25in. If new. it may bo thus diag- 
nosed : — 

Ad. ptiL mtiv. similis 8. frontali sed paullo major : vostro 
et pedibus couspicue majoribus. 

1 canuot, however, venture to bestow a specific name, 
because, before the bird was submitted to me, a specimen was 
given by Mr. Bethuno to Dr, Collins, who, I am informed, 
took it with him to England. If still without an appellation 
it might appropriately be named Sterna hcthunei. 

Platalea regia, Gould. (Boyal Spoonbill.) 

In vol. ix. of our Transactions, pages 337-338, I gave 
an account of the occurrence ol this flue Australian bird at 
Manawatu. The specimen, for which I was indebted to the 
kind assistance of Mr. C. Hulke, is now in the mounted col- 
lection of the Colonial Museum. I am informed by Mr. W. 
Townson, of Westport, that another specimen was shot on 
the Bailer Biver about January, 1892, and is still preserved 
in Dr. Game's collection. 

Shalaorocoraz oolcoutol, Duller. (Auckland Island Shag.) 

Since writing the notes on the Auckland Island Shag 
which appeared in the last volume of our Transactions, I have 
had an opportunity of examining two more specimens (male 
and female). The male bird of these is without a crest, but 
has a broad irregular white dorsal patch, and the white alar 
bar long, narrow, and distinct. The female is also crostless, 
and exhibits only an indication of a dorsal sjpot in a few white 
feathers. The alar bar is very irregular, being represented in 
the left wing by only a few scattered white feathers. In both 
birds the white streak on the fore-neck commences within the 
angle formed by the crura of the lower mandible, and in- 

• 0ns of tbs measttvenisiiti-^the extent of wings — wsb furnished to 

ms by the soilaGitof, having bean taken when the bird was fresh ; the 
otfasv measQvemsiits ace from the dried ikin. 
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creases rapidly in width downwards towards the breast. 
These raecimens, therefore, go to confirm the conclusions to 
which 1 had arrived from ati examination of the collection 
made by Mr. Henry Travers. 

Dlomedea regia, Buller. (fioyal i\lbatros.) 

At the time of the last visit of the ** Uinemoa ” to Camp- 
bell Island the eggs of Diomedea were just on the point 
of being hatched, the embryo being well developed. This 
was at the end of February. The breeding season of Dfo- 
mcdea exulans on Auckland Islands is somewhat later, for 
oil the same cruise the crew and passengers brought on 
board some four or five hundred eggs, all of which were fresh 
enough to be blown. 

Diomedea ezulans, Linn. (Wandering Albatros.) 

The following cutting is from the Sydney Morning Herald : 

With reference to a paragraph which appeared in a recent 
issue respecting the rescue of a seaman who fell overboard 
from the ship * Gladstone ' while on her voyage from London 
to this port, we have been supplied with the following interest- 
ing additional particulars by Captain Jackson himself: On 
the 24th October, at noon, whilst the ship was in latitude 42^ 
and longitude 90^ E., and going at the rate of about ten 
knots an hour, the cry of ‘A man overboard’ was raised. 
Captain Jackson and his chief officer, Mr. John Bugg, who 
were seated at dinner at the time, immediately rushed cut of 
the cabin and rounded the ship to. A boat, manned by four 
hands, was then lowered, and left the ship in charge of Mr. 
Bugg five minutes after the alarm was raised. The man was 
then out of sight, but the rescuing party pulled towards the 
spot where it was supposed he had fallen, and after some little 
time found him clinging to an Albatros, which he was using 
as a lifebuoy. As soon as the boat got within a few yards of 
him he let the bird go and swam to the boat, being apparently 
none the worse for his unexpected immersion. He returned 
on board smiling, and stated that just after be fell an Alba* 
tros swooped down upon him and made a peck at him, but 
he seized it by the neck and kept its head under water until 
he had drowned it, and then us^^ it to preserve his own life 
in the manner already described. The boat was away about 
one hour. The sea was very rough at the time, and the wind 
w^s from the north-west. The most remarkable thing about 
this remarkable story is that the man, who could only swim a 
little, had heavy sea-boots on at the time of the accident, 
besides being encumbered with oilskins. The names of the 
crew of the boat were Messrs. W. Gilchrist, L. Mann, Bichard 
Simpson, and John Murphy, the first two of whom are Sydney 



Bulleb. — On New Zealand Ornithology, 351 

men. The Albatros was the first that had been seen for a 
month.” 

Diomedea salvizii, Rothschild. (Salvin’s Albatros.) 

On a recent visit to Wanganui I was invited by Mr. Drew, 
the curator of the museum, to examine and identify a live 
Albatros whicli had just come in. The bird proved to be an 
adult specimen (apparently a female) of Diotnedea salvini. 
Mr. Drew gave mo the particulars of its capture, which would 
seem to indicate that this bird is nocturnal in its habits. A 
party of fishermen in their boat, at 2 o'clock the previous 
morning — the night being starlight but without any moon — 
wore waiting for the dawn, in order to fish for schnapper. 
They saw the Albatros hovering al>out them, and threw out 
a piece of bait on a line. The bird at once descended to the 
water, took the hook in its bill, and was towed on board. 
In this specimen the bill is grey with a yellowish unguis ; the 
black pencilled lines and the yellow cartilage are very con- 
spicuous. 

CBstrelata neglectai Schl. (Schlegers Petrel.) 

1 find that in quoting Mr. Bethune in relation to this 
species (Trans. N.Z. Inst,, vol. xxvii., p. 133), 1 rather over- 
stated what he had said. He informs me that, although 
he saw many of these birds mated in the breeding season, 
as a matter of fact he ** collected ” only one pair — the speci- 
mens which 1 had the pleasure of exhibiting at the meeting 
of our society on the dth September last. But, as far as 
he could observe, the two phases of plumage were always 
associated ; so that my general argument is not affected in 
any way. But, as Mr. Bethune is a very careful observer, 1 
am auxious that he should be reported with strict accuracy. 
On another point also I appear to have misunderstood liim. 
This species, he assures me, does not deposit its eggs in 
a barrow, like so many of the other Petrels, but places them 
in an open depression on the surface of the ground. 

CBstrelata afflnis, Buller. (Mottled Petrel.) 

The bird of the first year differs from the adult in being 
generally darker in plumage. The whole of the upper sur- 
face, the sides of the breast, the sides of the body, flanks 
and abdomen, dark slaty-grey, the feathers very minutely 
margined with pider. Cnin pure white ; lores, lower sides of 
face, fore-neck, breast, and under tail-coverts white varied with 
slaty-grey; on the breast in freckled wavy lines. All the 
median wing-coverts are stained witii brown ; the inner webs 
of all the wing-feathers pure white, as also are the larger 
under wing-ooyerts. Bill black ; legs and feet yellowish-brown 
(in dried specimen). 
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Pafflntw buUsrif Salvin. (BulWs Shearwater.) 

A speciiTien brought froin the Mokohinou lelande by Oap* 
tain Fairchild in September last (in spirits), and presented by 
him to the Colonial Museum, has enabled me to describe the 
soft parte: Bides of the bill greenish, the ridge and hook 
brownish-black ; feet yellow, the outer side of the tarsi and 
outer toes and a line along the base of the middle toe on its 
outer side blackish-brown. The bird proved to be a male, 
and the greenish colour of the bill is probably a sexual charac- 
ter, because there was no such appearance with my specimen 
(a female), although it was picked up fresh on the Waikanae 
sands Mr. Sandoger, in his description of Piiffinus zcaUindi- 
cus (Trans. N.Z. Inst., vol. xxii., p. 291), which I have 
identified with this species, says that_ “ the lower part of both 
mandibles is bluish, remainder black.” 

I may here correct a common error among local ornitholo- 
gists— that of confounding with Puffin, the two birds 

having no relation whatever to eacli other. The principal 
offender in this respect is Mr. Reischek, who has Mntribut^ 
some interesting notes on the various species of Puffinn* to the 
pages of our Transactions, and persistently calls them « ^ns.” 
Professor Newton, in bis admirable " Dictionary of Birds * 
—a book which should bo on every ornithologist’s shelve^ 
gives the following explanation of this popular mistake: “ The 
name ‘ Puffin ' hasbeen given in books to one of the Shearwaten, 
and its latinised form PuMnus is still used in that sense in 
scientific nomenclature. This fact seems to have arisen from 
a mistake of Ray’s, who, seeing in Tradescant’s museum and 
that of the Royal Society some young Shearwaters from the 
Isle of Man, prepared in like manner to young I^ffins, thought 
they were the birds mentioned by Oesner (Hist. Avium), as 
the remarks inserted in Willoughby’s •' Ornithologia ” (p. 261) 
prove; (or the specimens described by Ray were as clearly 
Shearwaters as Gesner’s were Puffins.” 

Pufflnua chlororhynehtui, Lesson ( ■« Puffinus ophenunut 

Gould). (Wedge-tailed Shearwater.) 

I do not think I have yet put on record the following 
letter, received some time ago from Mr. W . M. Crowfoot, of 
Beeoles, Suffolk : — 

“ My friend Mr. Dalgleisb, of Edinburgh, draws my atten- 
tion to the fact that, in the last edition of your most valuable 
book on the birds of Now Zealand, in the article on Puffinm 
grieetif, you state that my remarks on Puffium tphemnu in 
Norfolk Island probably refer to Pttffima mitous^ I think 
this is a mistake, as a skin of tbe Norfolk Island species 


Adam and Oharlst Black, London, 1694, 
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(which 1 at first thought was P. griscu^ was sent to me by 
my correspondent^ Mr. Metcalfe, and I forwarded it to Mr. 
0. Salvin for his inspection. He returned it to me as Puf- 
finus 82 ^henurus of Gould. .1 have since received the eggs of 
Pvffinue griseua from New Zealand, and find that th^ are 
much larger than those of P. S 2 >henurHS, and of n different 
colour. My specimens of the egg of P. griseus measure Sin. 
by 2in. and S^in. by 2in. respectively, and aie of a yellowish- 
white colour, whereas the eggs of P. ayhenurus measure 2 Jin. 
by IJin. and 2 Jin. by l|in. respectively, and are of a pure- 
white colour, just like those of Puffihus anglorum and P. 
ktihlV 

PafiSnua gavia, Forst. (Forster’s Shearwater.) 

We have at length discovered the breeding-place of this 
species. I find that these birds resort in large numbers to 
Stephen Island, in Cook Strait, for the purpose of reproduc- 
tion; and through the kind offices of Mr. Lyall, the light- 
house-keeper there, I have recently obtained six eggs. They 
are of a rather narrow ovoido-conical shape, perfectly white, 
and differing appeciably in size, the largest of the series 
measuring 2'46in. in length by l'45in. in breadth, and the 
smallest measuring 2*20in. by I'45in. 

MaJaqueoB porklnsoni. 

A specitnen in the fiesh (adult female) sent to me from 
Manawatu measured 18m. in length, and 47'25in. in extent 
of wings. 

Ofuiaroa variegata, Gmelin. (Paradise-duck.) 

Those of you present who have visited the Masterton fish- 
ponds cannot fail to have noticed a tame Paradise-duck, 
which has been an inhabitant of the place for several years. 
1 have been assured by the curator that this bird is as useful 
as any iKratch-dog could be, for it sets up au unceasing clamour 
on the appearance of a strangeiN Its affection lor the keeper 
is most remarkable, for it will follow him everywhere and 
nestle about his feet in the most demonstrative manner, 
squatting on the ground with its neck outstretched and utter- 
ihg all the time a sort of purring note of satisfaction. It has 
now a mate, and they have brought up a large brood of young; 
but jpreriously to this it evary Season laid a number of un- 
hir^iised and then took to batehin^-out a nest of do- 
mestio ducr s e^gs. The handsomely-striking plumo^ of this 
bird, eotq>ted with Its docility and readiness to breed in con- 
hiidtont, matks it bolt as being specially suitable for private 
ponds and omatnental wattsrs. 

A fame l))sek of :tiits species which I have at the Fapai-* 
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tonga Lake has attached itself in the same marked way to one 
of the domestics^ but is shy and distant with every one else. 
I have remarked elsewhere*^ on the devotion of this species to 
its young, and the devices to which it resorts to draw intruders 
away from the vicinity of its nest. 1 have lately met with the 
following in title columns of a newspaper, and the record is 
worth preserving : — 

** The following is a touching instance of the affection of 
birds for their young ; Mr. Shalders informs the North Otago 
Times that, having l^en requested to obtain some young Para- 
dise-ducks for the purpose of exchanging with the Accli- 
matisation Society of Victoria, he, while travelling with another 
up-country with a waggon and team, saw on a stream two 
parent birds and eight or nine young ones. On his essaying 
to capture some of these, the parent birds, like the Home lap- 
wings, endeavoured, by feigning lameness, to decoy him from 
their young ; but he captured tliree of them, and placed them 
in a small box on the waggon. They proceeded a distance of 
six miles and camped for the night, and on rising early in the 
morning Mr. Bhalders’s first care was to look after the young 
birds. On leaving the tent, however, he saw not far from the 
waggon a Paradise duck and drake, and remarked to his mate 
that he believed the birds had followed them. To ascertain if 
this were so, he took the little ducklings out and placed them 
on the ground some short distance from the waggon, and 
watched. They were almost immediately taken charjra of by 
the drake, who made off with them through the mate-kauri in 
the direction of the river, rising every few yards in order, 
apparently, to let his companion see the course he was taking. 
The informant says be had not the heart to endeavour to 
recapture his prize, and he let them go as a tribute to the 
fajtfalfal care of the parent birds.” 

Hymenolssmus malaeorhynolrat, Gmelin. (Blue Duck.) 

I received from Waikanae on Saturday, the 12th Decem- 
ber, an adult pair of the Mountain-duck, with a bird of the 
first ^ear, and a fledgeling from another brood. The last- 
mentioned accidentally hung itself in the vrire-netting of its 
enclosure. The others were very shy at first, but soon adapted 
themselves to their new life, and took really to their new 
diet of cooked potato and rice. When alarmed they uttered 
a loud whistling cry — especially the young bird; at other 
tiimes their note was a low raspmg one, like the sound pro-^ 
duced by drawing an object quipkly against the teeth of a 
large comb. 


* << Birds cl Ksw Zealand/' vol. il«, p. 266. 
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Zadyptes ohrysocome, Forster. (Tufted Penguin.) 

1 am able now to add to my account of this species a 
description of the nelitliug from a specimen obtained at Dusky 
Sound. 

Hoad, throat, hind-neck, and upper parts — that is to say, 
the surface that is coloured in the adult — covered with short 
800 ty>black down, and the under-parts with short white down; 
•bill whitish-horn colour ; feet pale-brown. 

In a more advanced chick— > which is double the size of 
that already described — the down is even shorter, as if rubbed 
off, and the root-points of future feathers are disclosed, cover- 
ing the surface in regular lines or series. 

The young of this species differs from the adult in being 
appreciably smaller in size, and in having a whitish-grey 
throat ; the long crests are absent, being represented by a tuft 
of feathers little more than ^in. in length, commencing imme- 
diately above the eyes and extending back Ijj^in. towards the 
occiput ; pale lemon-yellow, with blue tips. Bill black, with 
redmsh-brown tips. 

Budyptes scliteii, Buller. (Sclater’s Penguin.) 

On the 26th February the ''Hinemoa" brought from 
Antipodes Island four living examples of this species and 
4en of Eudyptes chrysocome. 1 am assured by the second 
engineer (who is a collector of birds) that the former always 
lays one egg and the latter two. Eudyptes chrysocome 
filJwli, Hutton) is readily distinguishable from the other Pen- 
guins by its full crest of lengthened yellow feathers and its rod 
eyes. Its home is Antipodes Island. But all those brought 
on tliis trip were birds of the first j ear, in which the crest was 
not yet developed. The examples of Eudyptes solateri inter- 
estea me very much, because they too were young birds, but 
•somewhat more advanced, and just undergoing the first seasonal 
moult — throwing off the adolescent plum^e and assuming 
that of the adult state. The young of this species has the 
plumage of the upper parts much duller, being mixed with 
brown, and the throat, instead of being black, is greyish-white,, 
darker in some specimens than others. In one of the two 
which I secured the chin is white, and, this portion of the 
plumage not having moulted off, the bird presents a singular 
•appearance, the white chin being very conspicuous. Xu the 
bM the superciliary streak, wnioh is broad and well 
defined, is white, Instead of being golden-yellow, as in the 
adults This species is found both on Antipodes Island and 
•on Campbell Island. It has never, 1 believe, been found on 
the Auckland Islands. The in^cies inhabiting that group is 
Sudgptee dnUp&iim. The ^^EUnemoa*' brou^t up one live 
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example of the last-named species for His Excellency the 
Governor. It has peculiar flat, button-Hko eyes. 

A bird undergoing the first moult (February) presents the 
following features : Yellow facial streak broad ana distinct, in 
a line with the nostrils, but at present extending only lin. 
beyond the head ; throat black, with well-defined lower mar- 
gin, the old w'hite plumage still adhering to the chin for the 
space of lin. from the a^le of the crura of the lower mandible, 
and giving a very peculiar appearance to the head. The old 
dark plumage is still clinging to the forehead, and the feathers 
are peeling off the flippers ; but all the body-plumage has been 
completely renewed. 

Young of first year differs from the adult in having the 
plumage duller, and the throat dark-grey, shading into the 
dark plumage on the sides of the head; broad superciliary 
streak of white springing not far from the angles of the mouth . 
At the first moult the white streak is replaced by a golden 
crest, the feathers of which project beyond the head. Bill 
dark-brown, and less robust than in the adult. 

Aptenodytes longirostiis, Scop. (King Penguin.) 

On looking over a book of cuttings, I find that I omitted ta 
notice in m^ Birds of New Zealand ” an interesting notice 
of this species which appeared in a southern paper in August, 
1878 : " A ver}r handsome King Penguin was exhibited [at 
the Otago Institute] last evening. Professor Hatton said it 
was caught at Moeraki a short time ago, and that its exist- 
ence proved that the King Penguin was really an inhabitant 
of New Zealand.” 

Zudyptes atratni, Hutton. (Black Penguin.) 

A local ornithological event of some interest is the dis- 
covery of another example of the Black Penguin, described 
and named by Professor Hutton in 1876, from a specimen ob- 
tained at the Macquarie Islands, a group d sea-girt rocka 
^ng about six hundred miles to the south-west of Stewart 
uland. For many years this was the only known example. 
It belonged to the fine collection of birds in the Otagor 
Museum, and was lent to me by Professor Parker for the put- 

E MC of being figured in the second edition of my Birds of 
ew Ziealana,'’ A beautiful dravring of it was made by Mr. 
Kenlemans, in association with anUpodum, for the 

plate which faces page 294 in vol. it Unfortanate4y> the 
specimen itself was lott> with many other treasurest m the 
wreck of the “ Assiaw” on her. return voyage to New Zealand. 
The present exanwle, which also comes from the Macquarie 
Islands, is a somiwhat larMr bird, and is apparently quite 
mature; Imt ai^ently it had only recently moulted, as tim 
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isulphur-coloured crests, which formed so strikiag a feature in 
the other, arc only partially developed. 

Apart from its black plumage, this species mny be dis- 
tiuguishod by its powerful bill, its very small hind-toe, and 
its long and rigid tail-feathers. 

The true home of the Black Penguin has yet to be dis- 
covered. It no doubt lies to the south of the Macquaries, 
which seems curious, seeing that as we approach nearer to the 
South Pole the universal tendency in the birds is to assume 
whiter plumage. It can only be a straggler at the Macquarie 
Islands, because ever since the discovery of the type, in 1875, 
Captain Fairchild has made diligent search for it there during 
the |>eriodical visits of the *'Hinemoa" without ever seeing 
one. 

The Black Penguin is the only uniform-coloured form in 
the whole group of these very interesting birds, and its pre- 
sent rarity adds very much to the value of the specimen. 

The distribution of the various species of Crested Penguin 
is very ourious. On the Snares Jdudyptes pachyrhynchus is 
the only species to be found ; on the Auckland Islands 
Eudyptes antipodum, which occurs also on Campbell Island ; 
on the Bounty Islands Eudyptes sclateri ; and on Antipodes 
Island both the last-named species and Eudyptes chrysocome. 
The habitat originally assigned to Eudyptes sclateri (the Auck- 
land Islands), on the authority of a live one sent to the Zoo- 
logical Society, was evidently a mistake. Going still further 
south, we find on the Macquarie Islands the mamificent 
King Penguin {Aptenodytes h^igirostris)^ the Boyal Penguin 
{Bmyptes ohrysolophns), the ]^ckhopper {Pygoscelis tcenia- 
tus), and the Black Penguin {Eudyptes atratu^, of which, as 
already remarked, only two examples have been recorded. 

On the New Zealand coasts both Eudyptes paohyrhynchus 
and E. sclateri are occasionally met with. 

Apteryx owenl, Gould. (Grey Kiwi.) 

Oiie of my correspondents^ writing from the Karamea 
Saddle on the 6th Aprih^ says, I expected to find Kiwis very 

g entiful here, but I have not vet obtained one, although I 
tve Imn camped in these woods three months. The foresAk 
is nearly all of red*birch, and, owing to the dampness of the 
woods, the ground is spe^ey and mossy, with an abundance 
of wormti which constitute the favourite food of this bird. 
The Oistriet Surve^ror, who has an excellent retriever, has 
oataght only two during the last four months. Woodhens, too, 
Are yaty scarce. I have ooUected a few of the brown-legged 
spedcs. 1 have preserved them, and will send them to you on 
my xeiurh to Kelson. On 1st April I came across a family of 
die r^-legged speeies-^male, female, and two young. I cap- 
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tured the two old birds and one young one, all of which I have* 
preserved. The legs of the old bi^s were quite as red aa 
those of our Wood-pigeon, The most plentiful bird in these 
woods is the little Kmeman. I have seen only one Saddle- 
back, which I managed to secure. I am camped at an 
altitude of 3, 300ft., and have not as yet seen any Tuis or 
Pigeons. I cannot say that I have actually seen any stoats 
or weasels here, but they are known to be on the Dart Biver 
and on the Boiling Biver, about fourteen miles from here." 
Once in the district there is no withstanding their spread, and 
with it the absolute extinction of these vanishing species* 
Nothing can save them. 

Apteryx haasti, Potts. (Haaet’s Kiwi.) 

Since my last paper on this subject I have had the op|3or- 
tunity of examining another egg of this rare species, taken 
from a Kiwi's underground nest in the Heaphy Banges. It is 
broadly elliptical in shape, measuring 4*75in. in length W 
2*75in. in breadth, and is of a pale greenish-white hue. It 
was obtained in the early part of December, 1894, and Was 
perfectly fresh. 

I am also in a position now to give the description of the 
young : The whole plumage blackish-brown, paler and in- 
clining to grey on the under-surface, and having a distinctly 
spotted character. This is produced by each fearer having a 
single transverse baud of pale chestnut-brown on its apical 
portion, with the minutest tip of the same colour. These 
spotted markings are entirely absent on the head and up{)er 
part of the neck, which parts ai^ uniform greyish-brown, paler 
on the sides of the head. Tarsi and toes blackish-brown; 
claws black. 

Apteryx occidentallsi Bothschild. (Larger Orey Kiwi.) 

I have also an opportunity of examining two eggs of 
the large Grey Kiwi, from the same locality, the male mrd 
having been taken from the nest sitting on the eggs. These 
also are broadly ellipitical and pale greenish -white. The 
larger of the two measures 4 ‘ 62 n. in length by 2‘5in. in breadth. 
The other egg is about one-sixteenth of an inch shorter, and 
is much soiled by contact with the bird's feet. 
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Abt. XXXII . — On the Occurrence of the Nankeen Kestrel of 
Australia (Gerchneis cenchroidee) m New Zealand. 

By fUr WaxiTbb L. Bullrb, K.G.M.6., F.B.8. 

[Bead be/ore the Wellington PhiUmphieal Society, ilst August, J896.] 

In November last I received a note from Professor Hutton 
informing me that a specimen of the Nankeen Kestrel had 
been shot in New Zealand, and advising me to write to Mr. 
Guthbert Studholme for particulars. I accordingly did so, 
and promptly received the following letter in reply : — 

"The Waimate, Ganterbury, 13th November, 1894. 
" Dbab Sib, — 

“On behalf of my brother I beg to acknowled^ the 
receipt of your letter about the Australian Kestrel. I shot 
the bird about five years ago- close to the house ; it was 
amusing itself bv chasing the common hawks away from the 
carcase of a dead sheep. My two youngest brothers had seen 
the bird flying about here for fully a week before it was 
shot. ... " Yours sincerely, 

" E. G. Studholub. 

" Sir Walter Buller, Wellington." 

1 have not yet seen this bird, although Mr. Studholme has 
kindly promise to give me an opportunity of examining it. 
Professor Hutton informs me that it is a female. 

More recently a speeimen has been shot on Portland 
bland. It was sent on the 16th April by Mr. J. B. Dickson, the 
lighthouse-keeper, to the Golonial Museum, and was handed 
to me by Sir James Hector for identification. Mr. Dickson, 
in forwarding the spMimen, sa^^s : " The body of the bird was 
very fat ; its crop contained crickets and grasshoppers. The 
iris of the eye was very dark brown ; pupil black. It was 
very shy when perched, but not so on the wing. Its flight 
was much like that of the Quail-hawk. It was shot on the 
6tb April, 1895." 

^lie bird, too, was a female, and, judging by the blueness 
of the upper tail-ooverts, an old one. 
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Art. XXXIII. — Notes on some Species of New Zealand 

Birds. 

By J. Walling Handly. 

Coiiiinunicated by Sir Walter Buller. 

{Rsad^bsfore the Wellington Philosophical Slat Auy^ustt ISSS.'] 

Harrier (Oircus gouldi, Bouap.). 

The harrier h the most plentiful and generally-distributed 
species of rapacious bird in this district, appearing to be as 
equally at home on the settler’s clearing as when coursing over 
the wide tussocky uplands on the back-stations. Of late y^rs 
it has sensibly diminished, partly owing to the depredations 
of rabbiters, who seem to miUce a general practice of extermi- 
nating all birds that may unwarily frequent their preserves, 
in order to protect their own particular quarry. 

An instance illustrative of the acute olfactory sense of 
this species came under my notice about two years ago. A 
gentleman of my acquaintance, who was experimenting with a 
new process of rabbit-trapping on a station near Blenhoim, 

{ )laced a doxen rabbits in the station woolshed, intending to 
orward them to the rabbit-factory the succeeding morning. 
Illness, however, prevented him from visiting the locality for a 
few days, when he perceived the roof of the shed, over the 
port where the rabbits were hanging, crowded with harriers, 
vulture-like, silently waiting for their prey. 

Sparrow-hawk {Htcracidea nQvm-scalanduB, Lath.); Both** 
hawk (H. feroxt Peale). 

Both tolerably numerous. 

Morepork (Spiloglaux nova-zealandia, Gml.). 

Coininon; an occasional specimen may often be heard 
quite close to town. Some time ago one was caught while 
attempting to capture a caged goldfinch hanging under a 
verandah here. 

Dollar-bird {Eurystomus pacifious, Lath.). 

An occasional straggler from Australia. 

Eingfleher {Halcyon vagans, lesson) , 

This splendidly-coloured bird may be regarded as ope of 
our commonest birds, being generally found in all suitable 
localities throughout the province. During the autumn wd 
winter months they congregate in considerable aunihejriii 
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twenty or thirty specimens may often be noticed within quite 
a smail radius. 

Par8on*bird (Prosthemadera nova-zealandicBt Gml.). 

A rapidly-diminishing species, 

Bell*bird {Anthornut melanuru, Sparrm.), 

The bell-bird, familiarly called the “ mocker/* still holds 
its own, and is to be met with in most unlikely places, 
frequenting alike the scant open scrub and Pliormmm along 
the sca-shoro. and blind gullies winding amid arid hills, as well 
as the virgin oush. Along the bridle-track leading from Picton 
to the Grove, during the Easter of 1894, it was particularly 
abundant— the bush seemed to swarm with them ; but upon 
reaching the Mahakipawa goldfields, but a few miles distant, 
the following day, none were observed. A nest now in my 
possession was found built in and over that of a song-thrush 
( 2 \ mtieicm). 

Blight-bird (Zosierope lateralis^ liath.). 

Very coiumou. 

Bush-wren (Xmictis lomjipes, Gml.) ; Bock-wren (X. giU 
viventm, P 0 I 2 ). 

Both species are now principally restricted to the back- 
ranges, the former predominating. 

Bifletnan (Achanthidohitta chloris, Sparrm.). 

Numerous in the Sounds district. 

Yellow-head Oanary {Orthonyx oohrocephala). 

Common, though never associated together in large flocks. 

Yem-bird (Sphenmacm fulvus, Gray). 

Seldom obtained. 

Orey Warbler {Oerygone ftammntm, Gray). 

Very common; frequenting the gardens and hedgerows 
during the winter months. 

Brfrwn Creeper (Verthiparus nova-zealandue, Gml.). 
Common. 

YoUow^breasted Yit {Petroiea fnacrooephalat Gml.); South 
lilasid Wood-rolw (P. albi/rone, Gml.). 

Both vmy eommon. 

{Anikys fume^xealandiaSt Gml.). 

of groiand-vermiu and tiie laying. of pe4- 
iHmed grdlh lor tftnall biims are the factors largely respoumbte 
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for the rapid diminution of this bird during recent years. It 
is, however, to be met with in considerable numbers in many 
localities— more especially in the Awatoro district ; and I have 
noticed in Picton several small flocks running along the grass^ 
covered streets of that prettily-situated seaport town. 

Pied Fantail {Bhipidura flahelUfera, Gml.) ; Black Fantail 
(B. ftUiginosa, Sparrrn.). 

Common ; the former species occurs in the ratio of six to 
one of the latter. I have seen an albino, having a wing pure 
white, the remaining plumage being of the ordinary colouring. 

Orange-wattled Crow (Glaucopis cimrea, Gml.). 

Occurs in the neighbourhood of Mount Riley. 

Saddleback {Creadion carumulatus, Gml.). 

The range of the saddleback is yearly becoming more cir- 
cumscribed, and it is now confined to a few out-of-way locali- 
ties, such as Tophouse, ou the road to Nelson, and the Sounds 
district, where it is rare and widely distributed. 

Red-fronted Parrakeet nova-zealandia, Sparrrn*); 

Yellow-ftonted Parrakeet (P. auriceps, Kuhl) ; Orange- 
fronted Parrakeet (P. alpinus, Buller) ; Lester Bed- 
fironted Parrakeet (P. rowleyi, Buller). 

The red-fronted bird is the most plentiful, being generally 
to be met with in all suitable localities. During the year 
1888, the year of the unprecedented invasion of native rats, 
hundreds of parrakeets, particularly the first two species, 
haunted the neighbourhood of the villages adjacent to the 
bush and made themselves obnoxious to orchardists, in many 
instances entirely stripping the trees of their fruit. 

In caged specimens of P. alpinus the articulation is very 
indistinct. 

Brown Parrot (Nestor meridionaUaf Gml.). 

The kaka was at one time very abundant. A spot was 
lately pointed out to me along the road to Picton where in 
former days the natives camped for weeks in order to snare 
them for winter consumption, where now, alas I not one is to 
be found within many miles. 

Long-tailed Cuckoo (Eudynamis taitetisis, Sparrrn.) ; Bhlnlng 
Cuckoo {Chrysoooccyx Vmidm, Gml). 

The first visitants herald their arrival about the third 
week in October ; and during the latter part of November and 
December, when the main body appears, they are very plenti- 
ful, numbers frequenting the plantations near town, depending 
principally for their means of subsistence upon their persisteitt 
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robbery of the nests containing eggs and young of several 
species of acclimatised birds. Ine latest record of their occur- 
rence is 26tb March. 

Owing to its mneral resemblance at a distance to the 
greenfinch (C. chhris) the shining cuckoo is, I believe, in 
numberless instances mistaken for that species. Compara- 
tively few people here seem to be acquainted with it, though 
very common. 

Wood-pigeon (Carpophaga nava-sealandta, Gml.). 

Irregularly distributed ; albinoes are often shot. 

Sonth Zslaad Kiwi {Apteryx australis, Shaw) ; Qrey Kiwi 

(d. owmi, Qould). 

Both species have now become very rare. Individuals of 
the latter species are now confined to the high precipitous 
hills bordering Cook Strait, notably Port Underwood, from 
whore a few are occasionally procured. The back ranges of 
the Wairau Valley, the Wakamarina, Mahakipawa, and Wai- 
kakaho Goldfields, os well as portions of forest-country within 
the confines of the Queen Charlotte, Pelorus, and Kenepnru 
Sounds, are the haunts of the main remnant. 

Bastem Golden Plover {Charadrius fulvus, Gml.). 

A specimen was shot at the Wairau bar early in January. 
I heard the particulars of its capture some days after it was 
shot, and endeavoured to secure it, but the shooter had in the 
meantime eaten the body, no doubt with satisfaction to him- 
self, but giving me cause for regret, as I do not possess a 
specimen. 

Dottrel (Charadrius Ineinetus, Jard.). 

The dottrel is very numerous along the sandy shores of 
the southern portions of the province, but rare in the Bounds. 
Throughout the year coasiderable numbers habitually fre- 
quent the river-beds and stony pastures far inland. While 
etosring the Taylor Biver-bed on horseback one evening I 
noticed a dottrel flying along, as if wounded, a few yai-ds 
in advance of a retriever ; the dog entered into the chase with 
spirit, courung up and down the river-bed until it seemed 
perfectly tired, and was returning to the road again when the 
oottcdi, observing riie direction it was tiddng, flew again in 
{rtmt of it and repeated its antics, until, having, no doubt, 
betra^ it past the spot where its eggs or wung were con- 
cealeq, it mounted high in the air and wheeled back again. 

tflovisr (dnorbync/Hu frotUalis, Quoy et Gaim.). 

Kesevts to the mud-flats at the Wairau bar, and I have 
also met witb it on the Awatere and Gening Greek river-beds. 
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Pied Oyeter-oatcpier IcngirostrUt Vieill.) ; Black 

Oyster-catcher (M. nnieolar, Forst.). 

Both frequent the extensive inud-ilats in various parts of 
the Bounds, marshy situations far inland as well as round 
the coasts ; they are very plentiful at Port Underwood. 

White Heron (Ardea alba, L.) ; White-fronted Heron (A. 
nova-hollanduB, Lath.) ; Blue Heron (A. sacra, 6ml.). 

The white heron, or crane as it is generally called locally, 
is, owing to its conspicuous appearance, the most generally 
heard'Of species. Of late several specimens have been ob- 
tained ; the last one-^a remarkably fine bird —I saw mounted 
in a window here was obtained at the Wairau Pa by a 
native. Individuals oftentimes haunt for a considerable time 
the mud-flats at the junction of the Opawa and Wairau 
Kivers and their adjacent lagoons, and generally manage to 
elude capture. My father observed a beautiful specimen some 
years ago perched on the topmost bough of a weeping- willow 
overhanging the Wairau River, near the Wairau Pa. The 
natives all turned out to observe the stranger, one old man 
indicating a spot some distance up the river where in former 
days they resorted in numbers. 

Bittern {Ardea pceciloptila. Lath.). 

Numerous. 

Sandpiper {Limnocitichis actminaius, Horsf.) ; Qodwit 
{Limoaa baueri, Naum.). 

The godwit, known by the local trivial appellation of snipe, 
and shot and eaten as such, is plentifully distributed along the 
coast and estuaries of our rivers during its summer sojoum. 

Pied suit {Hifnantopus leucoce])halua, Gould); Black Stilt 
(H. nov(B-zealandm, Gould). 

Both species occur sparingly, and in localities far apart. 

Knot {Tringa canutus, L.). 

Pelorus Sound. 

Southern Woodhen {Ocydro^nm austmlu, Bparrm.). 

A pure-white albino was captured by a party near the Tap- 
house, on the road to Nelson, and kept alive by its owner ai a 
curiosity for a considerable time, until it began to assume the 
ordinary brown colouring, when the owner had it killed and 
mounted. 

Striped !Rail (Balliis philippensis, Linn.). 

Now rare and widely distributed. While at Kensqpnm at 
Christmas a young one was captured, and several cthwe were 
reported tiom several localities in the same sound. 
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Swoup'Orake (Ortygometra affinis). 

Very rare. 

Bwamp-hen (Porphyrw melanotus, Linu.). 

A rapidly-diminishing specieb. Albinoes are frequently 
reported. 

ParadiMHlnck (Casarca variegata, QmL); Littie Teal (Qner- 
quedula gibberifrons, Milller) ; Brown Duck {Anat 
chlorotit, Gray) ; Qrey Duck (A. superciliosa, Gml.) ; 
Skoveller Duck (Hhyneltatpia variegata, Gould) ; Bine 
Monntain-dnok {Hymemlamus malaoorhynchus, Gould); 
Black Teal {Fuligala nova-zealandia, Gnil.). 

The paradiae-duck was formerly more numerous in this 
province than, owing to the progress of drainage and the con- 
sequent extension of agriculture, it is at present, though still 
by far the most abundant species. 

Lake Grassmere, though little more than a lagoon, about 
three miles in diameter, situated along the coast between the 
Awatere Biver and Cape Campbell, and Lake Bae, situated in 
the open country between the Awatere and Clarence, and 
eener^ly known as the Balt Lakes, are now its chief haunts. 
In the early days very heavjr bags were obtained. 

The Wairau lagoons, which cover an area of country equal 
to eight square miles, was in the early days alive with them 
during the shooting season, and “ shootists ” from all parts 
were there to bo found congregated, with punts, swivel-guns, 
and every other ran guaranteed to kill . The result was that the 
birds were slaughtered by thousands to supply the Wellington 
msA-ket. Hiis went on for years, till the local acclimatisation 
soeiety prayed the Governor to proclaim it a protected area. 
(This was granted, and now large flocks may be seen disporting 
tbenisehres on the placid waters. 

OS the remaimng spedes none require any particular 
notiee. The shoveller, or spoonbill, as known locally, is most 
generally found frequenting the two chief lagoons before inen- 
dosied, I recently examined a stuffed albino shot in the 
Awatere the j^eral colouring of which resembled that of 
a dkn»r>gr«y Hamburg fowl, the wings and neck being of 
a beantIM mottled suvery-gtey. 1%e bill was abnormally 
laige and dsieidy coloorad. 

nhga of the blue monntaia-dnek is restricted to the 
loangy uioButaih^torreintB unid the lonely fastnesses of the 
CBsKMioe, and the Kaikonras, although a few frequent the 
AtMwwe, 

iTbto .t^ and Usek teal are the rarest species; and 
^.iepmSlsdiig ^peeies tite grey dock is the commonest. 
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Crested Orebe {Podieepa eriatatua, L.). 

Very rare ; 1 have heard of but few occurrences. 

Blaok'baeked Onll (Lama dominicanua, Licht.). 

Everywhere plentiful. A large breeding • colony exists 
at the mouth of the Awatere Biver, from whence I recently 
obtained sixteen beautifully-marked eggs. 

Mackerel Qull (Lama scopulinm, Forst.). 

Not so numerous as the previous species. 

Caspisuu Tern (Sterna caspia, Pallas); Sea -swallow (8. 
frontalia, Gray) ; Common Tern (8. antarctiea, Forst.) ; 
Little Tern (8. mreia, Gould). 

All numerous. The sea-swallow is called by the Sounds 
fishermen “ barracouta-bird.” 

Blaok-eyebrowed Albatros (Diomedea melanophrya, Boie). 

Mr. Joseph McMahon, of Kenepuru, secured a skeleton 
found on the Kenepuru beach, and by a careful comparison 
of its mandibles w'ith those illustrative of this species in the 
Auckland Museum he was enabled to correctly determine the 
species. 

Diving-petrel (Halodroma urinatrix, Gml.). 

Plentiful. 

Mntton-bird (ProceUaiia triatia, Forst.). 

Most numerous off Jackson's Head. 

Cape Pigeon (Proeellaria oapetiaia). 

Often observed along the coast. 

Dove-petrel (Prion turiur, Soland.). 

Abundant. 

Cfaimet (Dyaporua aerrator. Banks). 

Abundant. 

Black Shag (Phalacrocorax novea’hoUandia, Gould) ; VriUad 
Shag (P. melanoteueua, Vieill.) ; Whlte-throatod Shag 
breviroatria, Gould) ; Pied Shag (P, variua, Gml.) ; 
Spotted Shag (P. punetatua, Sparrm.). 

Owing to its special relish for trout, the black shag has 
become a marked bird to the loeal disciples of Isaac Walton. 
Considerable colonies are to be met with all round the coasts. 
At Port UndMwood thev are sud to be partocularly numerous. 
In the Een^ruySound, owing to continnous molestation, it 
has now become scarce.. 
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The frilled shag is, owing to its cautious habits, called the 
" duck'Boaror ” by the sportsmen living in the above-men' 
tioned Sound. 

The spotted or king shag is apparently yearly increasing 
its range ; the rockjr islets off Jackson’s Head have long been 
frequented by considerable numbers. Two immature birds 
brought to me from White's Bay were, so their captor said, 
*‘iist gittin’ their toppins.” It also frequents the sea-shore 
near Cape Campbell, the Flaxbourne Station, as well as a 
station to the south of Gape Campbell — localities all widely 
separated. 

Crested Fenguin (Eudyptes pachijrhynehm. Gray). 

Several specimens during recent years have been secured 
in various localities. Two specimens now on sale here were 
captured in Queen Charlotte Sound. 

Blue Pe&gniix (Eudyplula minor, Forst.) ; Little Penguin 

(E. undina, Oould). 

Both numerous. 


Abt. XXXIV.— J3trd-f»/e on a Bun. 

By H. OUTRBlB-SuiTB. 

\B»ad before the Hawke’e Bay PhUosophkal InetiMe, tSUh Auguet, 

leas.] 

Thb natural histwy of New Zealand at j^resent is in a transi- 
tion stage. The importation of new ammals, the wide dis- 
tribution of ffretunns, the felling and stocking and draining of 
country are all imjMrtant factors in the great idterations that 
are occurring honuy in our cedony. The indigenous creatures 
are beix^ subjected now to a competition unknown before. In 
ev^ cUrection they have to face changed surronn^ngs, and 
this we diall see mote or l«w in the paper I am about to 
read. 

THie naturisl history of New Zeahuad, however, -is too large 
a thome to be treated to-night, and I shall confine myself to a 
branch of this interesting aubjeot — ^bird-fife on a run. I may 
state, that the ran here QMken of lies about twenty-five miles 
noridi-eaat oi Ni]^. The nearest point lies aoout seven 
nfilsa irolB aeau There is a lake about three mfies long in 
^Stepnkn m the property. The hUls are limmtone, and rise 
to ail^t 1,600ft. . la one part of the ran then is a strip of 
pt wto ee na conmtryj Some of the land is still in bush, lone 
in fam, sono in swamp and raupo and ibuc. For years, 
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however, most of it has been grassed. When this block was 
taken up fifteen years ago verj^ little work had been done 
there. The place was mostly in its natural state of fern, 
bush, and swamp. It has been easy, therefore, to note the 
arrival of foreign species, the disappearance and growing scar- 
cit 3 r, and sometimes, though more rarely, the increase of the 
indimnoas birds. 

As the British and Australian birds are still comparative 
strangers, they may be given first place. Even when the run 
was first taken up larks and Australian swans had precedad 
US. The English lark, however, cannot here boast of nis early 
hours. Those who dwell in tents hear the harsh screech of 
the kaka and the liquid notes of the tui long before the lark 
has stirred. When the silence of night still reigns over the 
bush, and the hushed murmur of the forest-brooks alternately 
grows and fades in the. ear, it is the brown parrot and the 
parson-bird that first enliven the expectant woods. It is only 
later, when the shepherds brush from the dew-soaked scrub 
the hanging drops, and the last stars pale and fade, and the 
steam of the little waterfalls rises on the sharp, keen morning 
air, that the lark sings in the grey dawn. 

Although it would be natural to expect the black swan 
should be fairly numerous on our considerable sheet of water, 
this is not the case. Whether because there is no feeding in 
the lake, or for some other reason, swan have never been 
plentiful. Indeed, though so near the Napier lagoons, these 
birds may here be actually called fure. Sometunes in the 
dawn their music may be heard high overhead, aud sometimes 
for a few days a brace will remain. The absence of reeds and 
raupo-beds seem to be distasteful to many of our water-fowl. 
A brace of AustoJian magpies in 1888 tow up their abode in 
a clnmp of native bnsh close to the homestead. U nfortnnately 
they were shot, and no others have taken their place. At a 
neighbour’s run a pair of these birds were the terror ci travel- 
lers gdng along the Wairoa Boad. The shepherds’ main 
track, too, passed olose to their nesting-tree, and it was 
amusing to notice the woebegone f^ipearance of the ooHies 
oe they neared the fatal spot. On one occasipn one of these, 
magpies aetnally knocked the hat off a ajpecially-obnoxious 
swemer who happened to be traveOing up tm coast. 

Krde do not, nowevw, alwavs cooes in pairs ; indeed, from 
the (act that the few rabbits killed at intervals ^ years in.'thia 
pt^ of the coast have !been fmdom baohekmt, it seems not un- 
likely that the earliest arrivals on new ground we ooteasts 
driven from the parent colooy. Many yean ago, during two 
snseesrive mriEvs a minah appeared m tbe rifeoe. It wti to 
sit di seonsolately ohtside ^e fowlrvaad seiddng to obnm np 
with the hens, who rather seonriimy rejeeted ife advaoeesi 
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For the last three seasons one or two brace of minahs have 
appeared. This year, as the birds were evidently looking for 
a building-site, I had a boK put up in one of the pine-trees. It 
was an open box, not at all adaptcsd to the habits of the bird. 
However, in spite of this, a nest was built and eggs laid. I 
believe that normally those birds build in holes of trees or 
stacks, or under oaves of houses ; at any rate, they attempted 
to remedy the defects of their open box, and the eggs were 
found covered with willow-leaves. Whether to hide the pale- 
blue eggs or whether to shield them from the sun, there is 
something in this action that seems almost to transcend what 
we term instinct. I recollect the arrival of the first sparrow^s, 
and bow pleased we were to bear their merry chattering. 
How dependent on man and his requirements are the numbers 
and habits of the inferior creatures is well illustrated by the 
history of our sparrows. They, too, like man, are dependent on 
events taking place at the other end of the world, and for 
which they are in no degree responsible. 

The earliest improvements on the run were done by white 
men, and while they were resident on one spot our sparrows 
increased and multiplied. At a later period all improvements 
were stopped, and the sparro%v8 decreased. When work was 
again stai-ted, for various reasons native labour was employed, 
and the men were camped out. Sparrows abhor such tem- 
porary garters as tents, yet their numbers began again to 
swell. Xiater again they increased enonnously when oats 
were grown, rising in clouds from the grain and filling the pine- 
trees with their untidy nests. The development of the frozen- 
meat industry, however, was a serious blow to their interests. 
We found then that turnips were the best-paying crop, and 
ceased grain-growing. At present only a few couples reside 
at the homestead and woolshed. 

About six years ago a cock goldfinch appeared in spring. I 
Died to see it as I went over to the woolshed day aiter day. 
It was always alone, and, as none of us observed young birds 
later in the season, I do not think the female was sitting. 
Next year, however, it reappeared about the same time and 
on the same spot, this time vrith a wife. Goldfinches are now 
vi^ eommou. Their plumam of red and |p>ld ornaments the 
autunmal thistle-tops. In im garden and lawn they may be 
noticed gatii^ng their food from the sow-thistle, and bending 
the fleme of the seeding dandefions. Yellowhammers 
andUtmetoai^ 

iW yaait the first thrush was heard, and now they 
nata They do not seem to particu- 

lar heemt the homestead, but hve in patches of scrub in 
vemmi pails ; at ^ pm. Thrushes do not seem, to do very 
Iheli-'ln leMiti 1 have not often heard them 

''AJ' * . 
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in the Bhrubberies, or seen them on the lawns. For the last 
three years during wintcnr flocks of starlings have been noticed 
on the run. 

In one small patch of bush a peahen has lived alone for 
three or four seasons. 1 believe there are no other examples 
of this breed within twelve miles. 

A blackbird has been heard in the Matahaura Gorge, on 
the Napier-Qisbornc Boad. 

Of game birds I have seen pheasants, partridges, Austra- 
han and Californian quail. The partridges have utterly dis* 
appeared, probably also the Australian quail. The pheasants 
and Californian quail still fight it out with rats, cats, dogs, 
weasels, wekas, and lastly man. In all, fifteen species of 
imported birds have been noticed on Tutira up to July, 
1895. 

Of the 176 New Zealand birds enumerated by Sir Walter 
Buller, no less than thirty-five have been observed on the run. 
Taking into consideration the species only to be found in the 
South Island, the sea-birds, the Chatham Island representa- 
tives, and these Australian birds, which are really but visitors, 
1 think the number is large. As out of the nine ducks native 
to the Island seven have been observed on the run, the swim- 
mers may first be considered. 

The paradise -duck, once a pretty frequent visitor, now 
appears but r^ely. The trafiic and the shepherds and bark- 
ing of do^ may oe the cause, though not altogether, for on 
two occasions 1 have seen a brace of these birds not sixty yards 
from the Petane Hotel on a paddock close to the road. This 
handsome sheldrake offers a good example of double sexual 
selection ; and of all birds that simulate lameness the para- 
dise-duck does so most perfectly. Throughout the Mackenzie 
Country, in the. South Island, this bird is very common. At 
the head of Lake Tekapo, under the glaciers and strsaks of 
perpetual snow, while angling I have watched with interest 
the stratagems used to decoy me away from the eggs or duck- 
lings, the bird now trailing a broken wing, now dropping on 
an injured leg. On the smaller pools and lakelets the brown 
duck is pretty numerous. He is a tame little fellow, and 
takes to flight with some unwillin^piess. The grey duck we 
have also, but few of these birds abide with us. Even when 
shooting is going on at other spots the grey duck does not stay* 

Last year a shoveller rested for a snort time on one of tne 
smaller lakes. About seven years ago, after a violent southerly 
gale, a brace of blue ducks appears on the lake. Althoum 
the ^^whio’* or whistler,’* as the natives call it, is fainy 
plentiful, this is the only ooeasion it has been seen away from 
the haunts peculiarly its own—the rushing, shadowed creeks 
half-blind with fern and koromiko. I have given orders that 
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this delightful bird shall be in no way molested, for there are 
few sounds nK»re characteristic of wild New Zealand than the 
startled, half-indignant whistle of the mountain-duck* Dip- 

H from the summer's sultry heat into some deep fern- 
lered gorge, 1 have often paused to watch him. The 
little waterfalls dash into diamonds on his slate-blue plumes. 
He is thoroughly at home in the bubbling champagne pools. 
Where the swift stream shows every polished pebble clear he 
can paddle and steer with ease. 

Throughout the year there are numbers of the scaup, or 
black teal. I have been surprised at what the historian of 
our New Zealand birds says of its powers of flight. He re- 
marks, “ Its powers of flight are very feeble ; it takes wing 
with reluctance, and never rises high in the air."' At a shoot- 
ing party, when guns have been stationed round the lake, 
and boats worked for a couple of hours, I have seen nearly 
every black teal leave the lake. Gathering into flocks, they 
would rise as high as three hundred yards, and, circling higher 
and higher, disappear. The birds did not usually reappear 
for several days. Of the white-winged duck a single speci- 
men was j)rocurod last year. 

The skies of New Zealand would be very different without 
the barrier. Over every acre of the run he hunts indus- 
triously, flapping lazily over the fields of fern, or sailing high 
in air, a pateli of brown against the blue. We have also the 
fierce and bold little sparrow-hawk. I have seen one of them 
strike a chicken at the very kitchen-door. In the course of 
their strong low-level flight they seem to know no fear, and 
disdain to move aside even for man, passing with hardly a 
swerve close above his head. Often when mustering sheep 
the scared collies have r'eturned to me hunted back by this 
resolute little hawk. He builds in ledges of cliffs, and the 

K iat harrier, when near his nesting-place, is furiously assailed. 

e little hawks utter a kind of nei|j;hing scream, for usually 
both male and female attack the intruder. Circling, above 
^heir foe they swoop upon him, while the harrier, hard- 
pressed, turns completely over on to his back, stretching out 
In defence his terrible talons. 

Of the two native owls I have never heard the laughing 
•cry of the almost extinct wbekau. The solemn little more- 
pork is pretty common. As a rule he rests from hunting and 
«apino nuring the dav ; still, even in the light he will throw 
no ohanne away. Mr. Sidney Brandon, who is an accurate 
•observer, and to whom I am indebted for help in this paper, 
noti<M^ on one oocasion a flifd^t of blight-biras settle within 
reach of a morepork, who instantly reached out a claw and 
aeisbd on^ of them. 

^ ^During late autumn and winter the kingfishers begin to 
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come in from the outlying parts of the run. The head and 
long projecting beak give them rather a jockey-like appear- 
ance. During heavy rainfalls many of these birds congregate 
in the garden. There, selecting the low bough of an orchard 
tree, they wait for the drowned or wandering worms. The 
moral character of the kingfisher does not seem altogether 
above reproach : on one occasion I saw a small chick killed, 
and for no apparent purpose. The kingfisher will also kill 
canaries as they cling to the wire of the aviary. 

A rather remarkable instance of aberration of instinct in 
the kingfisher came under my notice throe years ago: the 
bird had begun to bore into a rotten stump not more than a 
foot or so in width, and therefore quite unsuitable for nidifica- 
tion. Our kingfisher’s eggs are as round as those of the 
British species. 

Of the honey-eaters we have two — the tui and the wax-eye 
or blight-bird. To those who have been once only in our 
New Zealand woods it is unnecessary to dilate on the tui. 
Throughout the years, almost at any hour, oven through the 
warm, light summer nights, his pleasing notes blend with the 
unceasing rustle and stir of leaves and the sound of the wind 
in the tree-tops. In its wild state even the tui is an accom- 

{ dished mimic, taking off the squeal of the wild pigs particu* 
arly well. Mr. Brandon tells me that not infrequently his 
collies have mistaken it$ imitation of a shepherd’s whistle for 
the genuine article. One nest 1 examined was built of small 
branches of manuka, lacebark, lichen and mosses woven 
together, while the delicate, white, rather long eggs lay in a 
thick bed of the brown glaucous hair of the tree-fern’s crown ; 
a second was built entirely of the little jagged branches of the 
lawyer, and lined with bush-grass and a few feathers. 

The little blight-bird’s history in the North Island has been 
fully given by Sir Walter Buller. With us it is one of the 
native species t^t has increased greatly of late years. These 
birds roost in large flocks in the fern— at any rate in summer. 
Often I have startled them out of their cover at dawn* In 
spring, when nestling, they are exceedingly tame, and do not 
seem in the least alarmed or shy, even of an observer within 
6ft. of their nest. They will hop about quite unoonoamed, or,, 
sidling up, will press close to one another like love*fairds. A 
glance at one of their nests will reveal the great altetatimiB 
that have taken place in the natural history of New Zealand 
within the last few years. First of aU, the bird itself has only 
lately come to the North Ijriand; and one nest I got was 
composed of Yorkshire-fog grass, a few fowl-feathers, and hair 
of horses and cattle— -every material aBen to the colony. Few 
sights are prettier, 1 think, than to watch the wax-s ‘S 
threading its way through the prickly maees of a 
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hedge'--the colours of the bird, the bright scarlet berries, and 
the deep verdure of the leaves forming a pleasing picture. 
Ordinarily these birds have a joyous twitter. In eeudy dawn, 
however, when waiting for the sheep to appear and amusing 
myself by birdnesting,.! have heard them uttering what 1 can 
only term a whisper-song. The notes are so very low that 
they could not bo heard further than a few feet. 

In the many small raupo-beds around the lake the little 
fern-bird may bo heard rustling. ** Fern-bird *’ is rather a mis- 
nomer nowadays, for, whatever the habit of the utick may 
have been, I have never vet, though riding over hundreds of 
miles of fern-country in the course of the year, observed the 
bird in this kind of herbage. Ordinarily this species is very 
shy ; but in spring the male loses to some extent his timidity. 
He will then, regardless of the presence of man, mount to the 
very top of a flax-stick, climbing up in little runs, like a mouse 
ora house-fly. His tail is all the while bent in towards the 
stem. Indeed, like a young biid swung in the air, the utick 
seems to use his tail for balancing. 

Among other small birds we have the grey warbler, whose 
delicate pensile domc-uest is built of moss, then thistledown, 
and lastly feathers. The pied tit also is to be found on the 
run : it is one of our rarest birds. The pied fan tail, on the 
other hand, is one of our commonest species, and adds another 
charm to our native woods. He does not like the wind, but in 
the forest-paths, when the chequered light or shade hardly 
moves on the nibbled grass, he unceasingly flutters and flits. 
Along the bubbled brooks he dances above the drooping koro- 
miko and tntu. This fairy of our bush is, however, a hardy 
little creature. Often I nave seen him hunting for flies in 
pelting rain, when the boles of the great pines were water- 
pipes, and from the patter and splash of the big drops a gritty 
mist arose from the so^ed earth. He never remains for any 
length of time in the air, after a short flight or hover alighting 
for an instant and then darting off once more. 1 am inclined, 
after a good deal of observation, to think that, at any rate on 
eoiiHi occasions, he deliberately furthers his work of securing 
food by perching on outlying noughs and thereby shaking out 
the minute insects^ 

Another of our native birds is the pihoihoi, or ground- 
lath. . 

Once or twice 1 have noticed parrakeets, but at too groat a 
Aiitance to be sure of the variety. We have the brown parrot 
too. On some gaunt and ghostly forest monarch, standing 
barked end battered above mo fallen bush, the kaka may be 
heard beritoy denouncing the spoilers of his sylvan home. 
Beindeg the islUng of timber ana subsequent bush-fi^, ihu 
bees are also affectihg the chances of the kaka in the 
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struggle for existence* Twice in taking wild swarms I havo 
found egg-shells among the broken bark and dust. On several 
occasions the whekaii, or laugliiug-owl, has even been stung to 
death, and this may happen to the kaka also. There is no 
doubt, at any rate, that the bee has often usurped his hollow 
tree. 

Both our cuckoos arrive about the first week in October. 
The long-tailed species is rare, but the shining-cuckoo may be- 
heard everywhere during the early summer months. It loves,, 
like the tui, to perch on the top of some bare bough. From 
l^noath I have often watched the music brew and bubble in its 
bronze-browm throat. This cuckoo fairly swarms in the bush 
between Mahia and Gisborne. Upon one occasion 1 heard 
the pipiwarauroa whistling within a few’ minutes of mid- 
night. 

Twelve years ago I knew a couple of natives shoot eighty 
pigeons in a day. Their numbers have sadly fallen off since 
that time ; not a quarter that number are now killed during the 
whole season. They are easy to shoot, and good to eat ; but it 
seems a pity that these confiding birds should, from these very 
qualities, be unfit to survive. 

One of the rarest birds, perhaps, that has ever visited the 
station is the kotuku, or white heron. Bailor describes it as 
wild and shy ; yet upon its first appearance here I rode directly 
beneath it. It was on the top bough of a large willow, some 
50ft. or 60ft. from the ground, and perhaps because I had no 
gun, or because it was tired after a tong flight, I was allowed 
to admire at leisure. A few hours later a native fired at the 
bird. We saw it once again, sailing up the lake, snow-white 
between the blue of water and sky. Certain feathers of the 
kotuku were in old times used to ornament the heads of 
chieftains, and the natives about us have a tradition that one 
of these white herons after being seen at the Tongoio lagoone 
will next appear at Tutira. On two other occasions wo have 
had visits from these graceful birds. 

Another smaller variety of the heron family— the bittern — 
is more common. Sir Walter Bailer remarks concerning thia 
bird, If unmolested it may be observed stalking knee-deep in 
the water in search of foi^, with its neck inclined forward, 
raising its foot high at every step as if deliberately measuring 
the ground.** Watching the bird, I am inclined to believe 
this mgh action is assumed in order not to dim the mirror of 
water, and thereby dull the vision of fish. 

In the early days of the run I think the weka increased in 
numbers ; now, how’ever, the bird is getting rarer. Its cry 
resembles the weird moorland call of the curlew, and thero 
are few prettier sights than a brood of lively black weka- 
chicks. 
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At long intervals^ and then only for a few moments, is seen 
the little water-crake. Upon one occasion, however, though 
it is rare to see them fly, I noticed throe together on the wing. 
Mr. Brandon describes the call, or one of the calls, of this bird 
as being not unlike the sound of raupo-stems crushed. 

The beautiful pukeko, once a very common bird, was very 
nearly shot off the run while I was in England for two years. 
Even now that none have been killed for three years they 
hardly appear to increase. It seems that when once a species 
gets scarce it is apt to altogether disappear. Whether tiiis is 
because the vermin that swarm in New Zealand have more 
tin)e to spare to attend to the survivors or for some more 
subtle reason I do not know. The pukeko, if let alone, 
becomes very tame, and in spring especi^ly loses its wildness 
still more. These birds are fond of grain. With their power- 
ful beaks they used to pull the oat-straws out of our stacks. 
This they did with care, so as not to break the steins and 
thereby lose the ^ains at the end. 

Another lake-oird is the little dabchick. As we hear the 
short- tailed puffin at night flying overhead, I count it also as 
one of our Tutlra birds. It is called by the bushmen the 
** mutton-bird,** but can bo only, I think, Puffinua brevi- 
cavdua. 

The black shag may any day be seen spreadeagling himself 
on some dead log, and darting his snaky neck first in one 
direction and then another. The white-throated shag, though 
rarer, is also to be found on the lake. 

Of stray sea-birds we have three species on the station — or, 
rather, have had, for their stay is usually very brief — the com- 
mon tern, the godwit (I think), and the dove-petrel. This last 
bird flew down to the fire beside a native hut. When offered 
water to drink, or even at the sound of water, this petrel 
would begin to shako its wings, duck its head, and go through 
the motions of a bird washing itself in deep water. 

* This last species brings the number up to thirty-five, and 
completes my paper on ** Bird-life on a Bun." I tear that 1 
have not been able to tell you a great deal that is new, but 
perhaps the enumeration alone of species that have been and 
are on the run before or during 1896 may be of use to some, 
future student of bird-life in New Zealand. 
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Abt. XXXV . — An Ornithological Note, 

By B. Coupland Hakding. 

[Read before tJie Wellington Philoet^hical Socictyi I6th Oetobeft 

In tlie course of searching for material for the bibli^aphy of 
the moa, now being eompilod by my friend Mr. A. Habilton, 
of Dune^n» I read and made extracts from two works bearing 
the imprint of the Historical Publishing Company, Phila- 
delphia and St. Louis. They are of the well-known class of 
volumes which are carried by travelling book-agents, and, I 
believe, have hod an extensive sale in this colony. The name 
of J. W. Buel appears on the title-page of each as author, and 
the books are profusely illustrated with engravings copied 
from standard works. One of these volumes is entitled ** Sea 
and Land” (1887); the other, “The Living World ” (1889); 
and together they cover almost the entire field of natural 
history. The author, in his preface to Sea and Land,” says 
that he has made use of more than a thousand liooks on 
natural history in preparing the work. 

In both these l^oks I find references (with- familiar wood- 
cut illustrations) to the moa of New Zealand, and in ee^b the 
author has Curiously confounded the extinct JWworww with the 
living Apteryx, Ho has also, in the most impartial maune]^, 
adopted the views of those who hold that the moa became 
extinct in prehistoric times, and of those who maintain, on the 
other hand, that it existed as late as our own times; and sets 
forth these divergent ideas without the slightest attempt to 
reconcile thetp. It is not necessary to read the whole of these 
passages; but one section in Sea and Land,” headed ** h. 
Bird without Winp,” and illustrated with a sketch of the 
kiwi, gives so perfect an example, in brief compass, of t))e 
writer’s method that I quote it in full : — 

“A Bihd Without Wings.— A single bone, found in a 
New Zealand watercourse, was brought to England and sent 
to Professor Owen. It belonged, he said, to a wingless, tail- 
less bird, which was at least twelve feet high 1 Other men of 
science thought this to be impossible, and tried to prevent him 
from making his opinions known. But Professor Owen ivas 
right, and a specimen of the Apteryx (that is, * wingless ' bird) 
in due course arrived at the Zoological Gardens m Xiondon. 
This strange creatui*e w*as nocturnal in its habits, and, if 
brought but into the light of da^, it ran here and there in 
searem of cover. Wingless and tailless it was, standing upon 
legs like those of an ostrich, and with a long bill that m^ht 
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belong to a stork. This long bill had more than one use. 
When iCB ungainly owner leaned forward it was used as a 
support, and was also used to tK)re in the ground for worms, 
like our modern snipe. It is supposed to have become extinct 
during the present century, but this is hardly a justifiable 
supposition, since there is nothing in the tr^mitions of the 
native New-Zealanders that concerns tliis strange creature. 
This fact leads to the more reasonable belief that the Apteryx 
perished off the face of the earth many centuries ago, perhaps 
at the time of the subsidence into the sea of that portion of 
the Asiatic Continent of which New Zealand was a part. The 
traditions of man do not extend back to this probable event.'* 

It would be difficult to imagine anything more bewildering 
than the information imparted in these few linos ; but it is 
only a specially egregious example of the blunders with which 
compilations of this class abound. I quote it by way of 
solemn warning against the showy compilations by hack 
writers, which are worked off in large numl^rs on a confiding 
public by the agents commonly known as book-fiends.” 


Abt. XXXVI . — Notes on Rare Lepidoptera in WeUimjton. 
By Walter P. Couen. 

[Head before thu Wellington Phitoaophical Society ^ 17ih July^ 1895.] 

1 HAVE much pleasure in reporting the following Lepidoptera 
as plentiful in Wellington during last season • 

Bhopalocbxu (Butterflies). 

Nothing very startling was taken last season, not having 
even seen a solitary Vanessa Urn. 

PoHna enysii. 

One specimen, which flew into a town shop- window, at- 
tracted by the light, during the month of January, and which 
was presented to me. 

Nocstoina. 

Memestraetipata. 

, One specimen ofily^ wliich was taken in December. 
Maineetm prknieiis. ' 

/;0he sj^rimen only, which was taken in December. 
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Geometbina. 

Oonophylla nelsonaria. 

One specimen only last season, taken in Botanical Gardens 
during Februa^; Generally appears this month for a short 
period only. I took none the season before. I have now 
twelve specimens. 

Toutbicina. 

Nymphontola galacHna. 

This pretty and once-rare little insect, which has already 
been amply described by Meyrick (vol. xvi. of the Transac- 
tions), I found very plentiful in the Wellington Botanical 
Gardens only. It appears on the wing at dusk where the 
swamps exist. The food-plant 1 am uncertain of, though 
Professor Hutton bred his from a green pupa on llyrtus 
indlata ; but all my moths I found settling on the leaves of 
Plttosponm tenuifolium and Griaelinia hicida, which they had 
flown up to from the swamps below. It is taken from early 
in December till February, but this past season I saw none 
after January had gone by, as some of the nights were cold. 
On 16th December— a very mild ni^ht— I took sixteen, and 
could have gone on securing nothing else, though on an 
average I seldom saw more than two about in one evening. 
I have obtained thirty in three seasons. The wing-measure- 
ment varies from 14 to 18 lines across from tip to tip. The 
dark-|p«y spot which is mentioned by Meyrick, and round in 
the disc of the middle of the upper wing, is hardly visible in 
some of my specimens, appearing as if only spotted with faint 
minute dots at intervals ; otherwise I have no other varieties 
in this species. 

Heterocroasa eriphylla. 

Five specimens last season, taken near last locality. It 
seems very fond of settling on the trunks of weeping-willows 
in the daytime. I have never taken it at night. I have 
twenty specimens, all taken during the day from December to 
April. 

Upalanphora-oxemna. 

Five specimens last season, locality of Wellington, found 
on broom and other plants. Varies very much in markings on 
wings ; flies at night-time, from October to March. Twelve 
specimens taken. 

Tinbina. 

Semioeoama epiphama. 

Four specimens last season, found throughout the distriet. 
It is fond of sitting on palings and tree-trunks, wpearing from 
October to February, in the daytime, when 1 took mine, which 
now number thirteen. 
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8. peroneanella. 

Poor Bpecimens last season, widely distributed in district, 
being sometimes found in the heart of the city — at night-time 
only — from about November to March. I have nine speci- 
mens. 

8. piearella. 

Two specimens last season ; one taken outside a town shop- 
window, attracted by the gaslight. I have only taken it in 
Novemlwr and December, and now possess three. 


A«t. XXXVII. — On the Unusual Abundance of Certain 
Species of Plume-moths during the Summer of 1894-95. 

By G. V. Hudson, P.E.8. 

\_Beai before the Wellington PhUoM^kieal Socielg, gist Atigtist, IggS-i 

Thb laws governing the relative abundance of different species 
of animals and plants are so obscure, and at present so little 
understood, that it is always desirable to record the appear- 
ance of any species when it occurs in unusual numbers. 

Last summer I noticed that the three species of forest- 
dwelling plume-moths {Pterophorus momspilalis, P. lyeosema, 
and P. furcataUs) were phenomenally common here. Ptero- 
phorus monospilalis, a pure-white s^ies, one of the most 
deUoately beautiful insects we have in New Zealand, was 
to be fot^ in the utmost mofusion, as many as three or four 
q^eimens being disturbed from amongst the ferns and dense 
undergrowth at once. Pterophorus lyeosema, distinguished by 
having a broad baud of brown on the fore-wing reaching as 
far as the end of the posterior digit, was also extremely 
abundant, though not quite so common as P. monospilalis. 
P. fureataUs, distinguished by having a broad band and both 
dqjits of the fore- wings brown, was commoner than usual, 
but much scarcer than either of the two preceding species. 

I have much pleasure in exhibiting series of all three 
epeoiee before the Society this evening, and have mounted 
them ,on a dark background in order that their extremely 
appearance may be seen to advantage. 1 ought per- 
ha;^ to eiq^n that, as a role, those three insects are not 
very common— that is to say, one would not expect to meet 
udm more than one or two specimens during a day's collect- 
lag in a favontable locality. 
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Abt. XXXVIII . — Further Coccid Notes : with Descriptions 
of New Species^ and Discussion of Questions of Interest. 

By W. M. MabkelIi, Begistrar of the University of Now Zea- 
land, Corr. Mem. Koy. Soc. of South Australia. 

TlUad before the Wellington Philosophical Society ^ 2$th December ^ JB96, 
and 26th February, JH96.] 

Plates XVl.-XXIII. 

The Lauvj*] of Coccid^. 

In order to gain a thorough knowledge of any family of inseetB 
it is desirable that the life-history of the species composing it 
should be studied as carefully as possible. As regards the 
habits of the insects, their manners and customs, or their in- 
fluence upon plants or upon other animals, it is undoubtedly 
difficult for any one who does not live in their owmi country to 
properly investigate these points ; and an observer who re- 
ceives specimens from other lands than his own can scarcely 
be able to study them completely from this {>oint of view. 
But at least it is desirable that when a new species is erected, 
or new observations are made upon known species, the insects 
under review should be examined as much as possible in all 
stages of life and in both sexes. In the case of Ooeddejs, the 
males are unfortunately by no means generally available, 
especially when specimens are received for identification from 
a distance ; for collectors are seldom careful to capture with 
the specimens attached to plants the small winged nies which 
they may see hovering about the females. Many instances, 
however, have occurred in my experience of males arriving in 
my hands either hatched out in transit or. else in the pupa 
stage ready to emerge ; and in this way I have, been able to 
doficribe the males of many species. Larvee, On the other 
hand, almost always accompany the adults ; either they exist 
alongside of them on the leaves or they hatch out, sometimes 
in considerable numbers, even alter the specimens have been 
a long time in the boxes. With tlie exception of the Dm^ 
dineSf where the specific differences in the larvas are usually 
very slight (and in some cases even in that group), I have 
been careful to describe the larvae of any new speem erected 
by me, and also the second female stage and the male papa 
whenever possible : for a mere hasty description of an aidiut^ 
with perhaps very insignificant differences from other species, 
without any attempt to discuss other states which mi|^t 
^hrommuch light ou the rOlationships, seems auite inadeqtiate 
for scientific pmposes. Bven in cases where there is so kpow*; 
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ladge of the eaxlier states available T think the fact ^ould be 
mentioned ; and for this reason I have nearly always (except 
in the DiaapUlina) inserted the words “ Larva unknown " or 
“ Second stage unknown.” 

It has occurred to me that a type-series of figures may not 
be useless as a guide to the study of Goccid larvie, and two 
plates containing such figures ore therefore attached to this 
paper, showing the abdominal extremities, the antennae, and 
the feet of the eight principal sections into which the family 
is divided (Plates XVI., XVII.). I have purposely drawn 
these figures so as to include as far as possiolo the most 
important characters, without special regard to any particular 
species or even genus, though the variations in tlte four last 
groups have necessitated a double arrangement of the ab- 
dominal extremities. It will be seen, however, that in these 


double figures the differences shown are by no means funda- 
mental : thus, for example, in the Monophlebus section of the 
Monophlebitia the - difference from Jeerya is merely in the 
numtor of the setae, the principal character being identical 
in both — namely, the springing of the setae from the last 
segment without any tubercles or lobes. As regards the 
feet, the ^neral similarity in all the groups is apparent ; and 
the point is to be noted that in every case the tibia is shorter 
than the tarsus. Mor^holodcally, the antennae also are 
similar thronghout, havmg mways six joints, the aberrant 
antenna of Tachardia metakuca really emphasizing the rule. 
I have given a figure of this antenna (Plate XVII., fig. id), 
pwtiy on this account and partly to show its approach to the 
type-form of the Dicupidina. 

Lest, however, I should be thought to mean that any of 
the tjr^s here shown is to be taken as so definitely fixed as 
to be rigid, I venture to re|^t a passage in my paper of 1890 
(Trans. N.Z. Inst., vol. xxiii., p. 821 : ” Whatever may be the 
rale amount other orders and families of insects, Coccids pre- 
sent this difficulty to students : that one must be prepared at 
any time to find very distinct departures from generic, or even 
groop, ty|^, and to consider any character whatsoever as 
SUtsoo and variable.” Tachardia melaleuca will again furnisli 
an examine of this, as the abdominal extremity St the larva 
is as idierrant as its antenna. 


Note here, with regard to the foot, that in the Monophh' 
1*1(0 there ia only one digitnle on the claw. Note also that 
thO eipearanoe shown in Plate XVI., fig. 26, wbstre slight 
nreouun hM oanaad the anal ring to protrade some distance 
Srem ^ terminal deft, is not infireonent in mounted sped- 
OMiPB of Loeanid larvm, although oy no means constant. 

ill his “ Bsssi,” gives a siinilar figure in PhMimm 
clp; « lieeadld. Note, finally, that in my Plates I have 
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omitted show any marginal spines except on the anal 
tubercles, as these are in most cases only specific characters. 

Synopsis of Larval Characters, 

Abdomen terminated by two or more minute 
subcylindricol lobes as in the adults; 

Betas not springing direct from the lobes ; 
antennas of six irregular joints ; feet with 
tibia shorter than tarsus ; digitules four Diaspidina, 
Abdomen distinctly cleft 'posteriorly ; above 
the cleft two dorsal lobes not extending 
beyond the margin ; lobes setiferous ; an- * 

tennae of six regular joints ; feet with tibia 
shorter than tarsus ; digitules four ... Lecanincs, 
Abdomen terminated by two conspicuous pro- 
truding tubercles; tubercles spiniferous 
and setiferous; aiiteniiffi of six regular 
joints ; feet with tibia shorter than tarsus ; 
digitules four ... ... ... Hemicoccina. 

Abdomen terminated by two conspicuous pro- 
truding tubercles ; tubercles spiniferous 
and setiferous ; ajitennae of six regular sub- 
equal joints ; feet with tibia shorter than 
tarsus; digitules four ... ... Aeanthocoecina. 

Abdomen terminated by two very incon- 
spicuous tubercles, scarcely protruding; 
tubercles spiniferous and setiferous ; an- 
tennee of six regular joints, the last the 
longest ; feet with tibia shorter than tar- 
sus; digitules four ... ... ... Daotylopina, 

Abdomen terminated by two tubercles, con- 
spicuous and protruding or small and not 
protruding ; tubercles spiniferous and seti- 
rerous; antennae of six regular subequal 
joints ; feet with tibia shorter than tarsus ; 
digitules four ... ... ... idiocooomes. 

Abdomen not terminated by any lobes or 
tubercles; setae sprin^ng direct from 
margin ; antennae of six regular joints, 
the last the longest ; feet with tibia 
shorter than tarsus ; digituleone ... MonophUbiiim. 
Abdomen terminated by small tubercles, 
sli^tly protruding ; tubercles setiferous ; 
antennas of idx regular subequal joints; 
feet with tibia shorter than tarsus; 
digitules two ... ... ,,, Braohifseslinm. 



MA.8KKLL . — On Goccidas. 


383 


Genus Aspidiotus. 

AspidlotUB hakesB, sp. nov, Plate XVIII., figs. 1-6. 

Puparium of female circular, slightly convex ; colour 
greyish-white ; pellicles dark-orauge, central ; diameter about 
^in., but rather variable. The median portion is frequently 
rubbed off, leaving the pellicles exposed, with a ring of 
secretion. 

Puparium of male circular, smaller and whiter than that of 
ttie female ; diameter about 

Adult female orange-yellow; form normal of the genus, 
the thoracic sognients overlapping the abdomen. Length 
about ^in. The abdomen is rather short and truncate; the 
margin is very minutely serratuiate, but there are no terminal 
lobes, though in some specimens a small median club-shaped 
organ is visible within the margin. There are no groups of 
spinnerets, but a single row of separate circular orifices runs 
along the margin, and a few others are scattered over the 
body. The epidermis is very minutely striated, and thus pre- 
sents a kind of velvety ap^arance. 

Female of the second stage (the second pellicle) sub- 
elliptical, tapering posteriorly. The abdomen ends in two 
conspicuous median lobes, which are narrow, with straight 

E arallel sides and emarginate ends; at each side, separated 
y a deepish depression, is a smaller lobe, bidentate and 
sloping towards the median lobes ; at a short distance along 
the margin is another depression, and the whole margin is 
broken by serrations. 

The first pellicle (the latest stage of the larva) is sub- 
elliptical, tapering posteriorly, and the abdomen terminates 
almost as in the second stage. Bat in this stage the exuvi» 
of the auteimos and feet are clearly visible ; moreover, close 
alongside the rostrum are two groups of spinneret-tubes, each 
group coatainiug about thirty^five ; these tubes eud in circular 
simme orifices. 

The larva (early stage) is dark-orange or red, elliptical, 
active ; length about xinin. Antenna and feet presenting no 
special features. The abdomen ends in two median conspi- 
cuous lobes, cylindrical and converging, the outer sides cmar- 
ginate ; between the lobes are two longish seta. Close to the 
rostrum are the two groups of spinnerets as in the first 
peliicle. 

The seoond stage, or pupa, of the male is dark-orange 
or red, elliptical ; lei^b Mout The abdomen has a 

minutely serratuiate and thickened margin, but there are no 
lobes ; the extremity is somewhat truncate. On each abdo- 
minal segment is a transverse row of large oval spinneret- 
otiflees, w|deh lua on both the dorsal and the ventral surfaces. 
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Adult male dark>red ; length, exclusivo of the Bpike, about 
Ain. ; the spike is about as long as the abdomen. Antennie, 
feet, tee., presenting no special onaracters. 

Eab. In Australia, on Hakea sp. My specimens were 
sent by Mr. Olliff, from Sydney. 

This species may be recognised by the entire absence of 
abdominal lobes in the adult female, and their presence, con- 
spicuously, in the pellicles; also by the groups of rostraJ 
i^inneretB in the first pellicle and the large oval ones in the 
male pupa. In Aspidiotus acacia, Morgan, sipiilar groups are 
seen near the rostrum, but in the adult state; and although 
the adult female of that species has very small and (appa- 
rently) not protruding lobes, yet these are present. I believe 
that A. hakea is clearly distinct. 

Aspidiotus virescens, sp. nov. Plate XYIII., figs. 7-10. 

Puparium of female subcircular, flat, greyish-white; dia- 
meter about Pellicles subcentral ; the larval pellicle 

is distinctly green, the second pellicle greenish in the middle 
and yellowiw on the borders. The texture of the secreted 
portion of the puparium is thin and papery. 

Puparimn of the male subcircular, snowy-white, flat ; the 
single pellicle subcentral, green. Diameter about Ai**’! 
texture very thin, delicate, and papery. 

Adult female of the usual peg-top form; colour yellow, 
with a greenish tinge. Length about Abdomen ending 

in six Bubequal lobes, not set closely toother ; each lobe is 
narrow at the base, widened in the middle, and narrowed 

r 'n towards the end; between the lobes, and extending along 
>Bt the whole abdominal margin, are very numerous broad 
scaly hairs, the ends of which are deeply serrated. There are 
four groups of spinnerets ; upper groups with 17-21 orifices, 
lower groups with 8-13. Dorsally, there ore great numbers of 
tubular spinnerets. 

Adult male yellow, with a greenish tinge ; length about 
AiU'i exclusive of the spike, which is about mUf as long as the 
bMV. The organs mesent no distinctive feature. 

Sab. In Australia, on Eugenia smithii. My specimebs 
were sent by Mr. Proggatt ; locality not named, but probably 
near Sydney. 

Thu spMies may be distinguished by the temunal lobes 
and scaly hairs, as well as by &e papery, thin puparia, and 
the distinctly green pellicles. 

AapUttertns flofla (Biley), Comstock. Bap, Bntom. U.8. 
Dept Ajgrio., 1860, p. 2M. 

' Oceins in India, on orange, at Khandallah. My specimens 
were srat by Dr. Aloock, Supermtendent of t^ Ihdiaa 
Mmwitt, Oaleutta. 
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AspidlotOB oladii, Maskellp 1890* 

1 have lately received from Mr. A. Cooper, of Bichrnond, 
Natal, some pieces of aloe having on them several specimens 
of an Asiiidiotus which is very clearly A. cladii, I have never 
before seen this insect from any place outside Australia, in 
which country it seems to be widely spread, as I have had 
specimens from nearly every portion of the continent. The 
species must have been taken to South Africa (I suppose) in 
some ship, perhaps on decorative plants for the saloon, or in 
a Wardian case. Mr. Cooper tells me that the aloe in ques- 
tion seems to be not seriously damaged ; and 1 have not heard 
that A. clarlii is injurious in Australia, although common 
enough. But this is a good instance of the way in which 
nowadays Goccids are benng spread about the world ; and, 
more than tliis, it is another nail in tho coffin of that old 
fancy that Cocoids may be recognised to some extent by their 
food-plants. Very probably A. cladii will be found ere long 
in other countries and upon all sorts of plants. Few people, 1 
take it, will care in future to erect new species simply from 
finding insects on plants not hitherto known to have been 
attacked by them. 

Aspidlotus eucalypti, Mask., var. comatus, var. nov. Plate 
XVIII., fig. 11. 

Fuparium of female circular, greyish-white, slightly con- 
vex ; as in the type. 

Fuparium of male harrow, subelliptical, white, not cari- 
nated ; as in the type. 

Adult female of the general form, colour, and size of the 
type, with a similar characteristic deep groove. The abdomen 
ends in two conspicuous lobes, but these are not laterally 
incised, and there is also at each side a small, sharply-tri- 
angular lobe. The margin bears on each side ten rather long 
slender hairs, wliich are arranged in pairs, not singly as in the 
type. There are no groups of spinnerets. 

Hah, In Australia, on Eucalyplus viminalis. Specimens 
from Melbourne, sent by Mr. French. 

The non-incised lobes and the longer hairs in couples will 
dbiinguish this variety. 

I find that in my original description of A. eucalypti I 
omitted to mention that the puparia (and the same holds good 
for the variety) are covered, when uninjured, by a very thin 
scale formed of the minute bark-cells of the tree. In this 
state the peHioles are very inconspicuous, and the whole lias 
apjtoarance. Frequently, however, this scale is rubbed 
qC then the pellicles are much more clearly visible, sur- 
roemded W. q ring of whitish secretion. 

. A* AmmlaUii, Morgan, 1889, comes near to A. eucahypti 
8P 
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ia its characteristic groove, but its abdominal cbaraoters differ 
very clearly. 

Aq>idlotaB pernioiOBOS, Comstock ; and a variety. Bep. 

Entom. U.S. Dept, .\gric., 1880, p. 304. 

This insect occurs , in Australia on apples and pears. I 
have received specimens from Melbourne sent by Mr. French, 
and from New South Wales sent by Mr. Benson. It was 
reported in that country first by Mr. Olliff, in the Agricultural 
Gtusette of New South Wales, 1892, p. 698. 

In a paper forwarded to the Entomologints' Monthly Maga- 
zine I have discussed the relationships or differences between 
this species and Aonidia fusca, Mask., 1894. 

In August, 1895, 1 received from Mr. Quinn, of Adelaide, 
some twigs of Eucalyptus corynocalyx thickly covered with 
insects which, after careful examination, I must attach to 
A. pemiciosus. The puparia in this instance are very dark 
grey, and the larval pellicle is orange-red. The second ^lliole 
is not visible until the scale is turned over, and then only in- 
distinctly. But the characters of the adult female are quite 
clearly those of A. pemiciosus, and in this case I have also the 
advantage of finding- some adult males, which are identioal 
with the fi^e of A, pemiciosus given in “Insect life,” 
vol. vi., p. 369. Mr. Quinn says nothing about the presenee 
of the insects on any Europran fruit-trees; but as to the 
Eucalyptus he remarks, “seems to destroy the botUMa 
branches of young trees where it has been for a year or 
two." 

It appears to me clear that A. permeiosus may vary a good 
deal in the colours of its puparia and of their pellicles. X 
have therefore placed this insect in my cabinet with the 
label “ A. pemiciosus var.” ; but I will not add the word 
“eucalypti,’’ as I have no reason to think that it is peoiiliair 
to that family of trees. 

Genus Pablatoru. 

Farlatoria myrtffs, Maskell. Trans. N.Z. Inst., 1890, p. 

12 . 

I have received specimens of this insect from Adelaide, 
South Australia, on Laurustiwus. They were sent by Mr. 
Quinn, who says, “ fairly common on that plant, though its 
injurious effects ore not very apparent.” 

Farlatoria aisyphi, liueas. Lucas, Ann. de la 8oe. de 
France, 1858; Bignoret, Essai sur les OoeheniUes, jp. 

This insect has been sent to ms by Mr. Ijea, on tanoBS 
from Perth, Western Australia ; the fruit wee inq^ed thjm 
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from Sicily.” It has never before been reported, as far M I 
' know, from any place sontb of the Line, nor indeed from outside 
Europe and Algeria, except that Comstock (Bep. 1888) uys it 
is sometimes found in the United States on oranges in the 
markets. 

Qenns MrrOiABPis. 

:M]rtilaflpia aoaoiss, sp. nov. Plate XIX., figs. 1, 2. 

Female puparium mussel-shaped, sli^tly convex, and 
usually curved; colour dull dark -greyish -brown, scarcely 
lighter than the bark of the tree ; length about -^iu. Larvu 
pellicle small, ^llow, terminal ; second pellicle very incon- 
B|>icuou8, re&ehing about one-fourth the length of the pupa- 
nom. 

Male puparium mussel-shaped, not carinated; colour of 
the secreted mrtion greyish-brown, lighter than that of the 
female; lengtn about ^in. Pellicle terminal, small, orange- 
red in colonr. 

In all the specimens seen the female puparia were massed 
in great numbers on twigs, quite separate from the equally- 
numerous male puparia ; and these latter, from their orange- 
red pellicles, presented altogether a more ruddy appearance 
than the former. 

Adult female dark-brown, elongated, the general form 
normal of the genus ; length about ^in. Abdomen ending in 
four lobes, of which the two median are the lai^st, and are 
rather wider than long, with the outer edges crenulated; 
between these and the two smaller lobes are small marginal 
depressions, with minute spines; tlie small lobes are cylindri- 
usi, with rounded emarginate outer edges ; beyond them the 
margin of the abdomen is broken by many conical serrations 
beanng B|nnes. There ore no groups of spinnerets, but some 
•ovsl large pores. 

Adult male red ; form normid, presenting no speciid fea- 
Aures; length of body about ^^in. The anal spike is as long 
4te the ebdi^en. 

Bled. In Anstralia, on Aonoin h'm/ofia. My specimens were 
amt h|r Froggatt, from Hornsby, near Sydney. 

This k the spedM of which 1 remarked in my paper of 
IBM, uttdeir Atptdiotm eskntut, that 1 nosseased a number of 
male puparia could not determine tnem in the absonoe pf 
^ fesaalsb, ^ Haying received these I have no donbt of the 
]g(|aue of the hkeot, and from the absence of spinnerst-gronpe, 
and horn the ehansoters of the abdominal margin, I do not 
hUidtak # obaifider it as distfnet. The separation of the 
is, as I remarked in ISM, a not very 
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MytUospis pallens, Maskell, 1889, var. alba, van nov. 

Puparium of fotnale snowy - white, elongated, narrow ; 
length about |m. Pellicles terminal, pale-yellow. 

Puparium of male similar to that of female, but smaller ; 
not carinated ; length about 

Adult female as in the type. 

Adult male not observed. 

Hah. In Australia, on Xanthorrhaa sp. My specimens 
were sent by Mr. Froggatt, from Sydney. 

I see nothing but the whiteness and the slightly larger sise 
of the puparia to separate this from the type. 

In my original description I mentioned as the food-plant 
of this specie's " a kind of fan-palm.” I now find that the 
pieces sent wore Xanthorrhaa : their triangular form misled 
me. 

Msrtllaspis banksiss, sp. nov. Plate XIX., figs. 3-5. 

Puparium of female dnll-rusty-buff-colourcd (similar to the 
underside of the leal) ; convex, broadly pyriform and short ; 
pellicles dull -red, usually covered by a thin scale of rusty 
secretion, which, however, is frequently rubbed off. Length 
of puparium about ^in. Many puparia are almost sub- 
elliptical. 

Puparium of male similar in colour to that of the female, but 
much narrower and more cylindrical ; not carinated ; length 
about ^in. 

Adult female dark-red, the median dorsal region sometimes 
yellow. Form normal of the genus, but frequently so much 
shortened as to be almost globular ; the pr^r length is about 
^fin. Abdomen ending in six lobes, of which the two median 
are the largest, the outer ones the smallest. The median 
lobes are not quite adjacent ; their sides are straight, the ends 
obliquely emarginate. The second pair are deeply incised on 
the outer edges ; the third pair axo bidentioulate. Between 
the lobes the margin has deep semicircular depressions with 
thickened edges, -and beyond the lobes the margin is broken 
by many serrations. There are a few short scaly hairs be- 
tween the lobes, and on the marmoal serrations there ate 
many others larmr and longer ; all these hairs have deeply- 
serrated ends. Inve groups of spinnerets : uimr group with 
6-10 orifices; upper laterals 20-22, lower latendB 20-22. 
Tliere are a meat many dorsal spinnerets on all the segments 
as high as the rostrum, and on the anterior cephalie region 
are some short fine hairs. 

Adult male dark-red ; length lexclusiTe of tite qdl^ about 
,^in. ; the ^ike is about half as long a« the body. Tneleet, 
antenne, Ac., present no special features. 

Hab. In Australia, on Banktta My apaehnehs. 
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are from Mr. French, who collected them near Melbourne, 
within full reach of the sea-spray.*’ 

I was long in doubt, considering the very short puparia 
and the almost globulai' form of some amongst the specimens 
sent to me, and also the numerous serrated scaly hairs on the 
abdominal margin, whether this insect ought not to be placed 
in the genus L^arlatoria, But after careful examination 1 have 
<M>ncluded that the pellicles are always quite terminal, and 
the puparia really pyriform ; and that the female is really 
elongate and not globular. Moreover, no species of Parla* 
toria has more than four groups of spinnerets. On the whole, 
therefore, I place the insects in Miftilaspis, having regard to 
the non-carinated male pupariuin. 

This species may be considered as at least semi-aquatic, 
for Mr. French tells me the plants on which it was found are 
quite constantly wetted by the sea-spray. 


Mytilaspla melaleuose, sp. nov. Plate XIX., fig. 6. 

Puparium of female elongated, pyriform, convex ; colour 
of secreted portion greyish-white; pellicles terminal, dark- 
orange. Length of puparium about ^in. 

Puparium of male elongated, subcylindrical, convex, not 
oarinated ; secretion white ; pellicle terminal, orange. Length 
about 

Adult female yellow, elongated. Abdomen ending with 
four very small lobes, not close together; the two median 
lobeflf are a little larger than the others and are cylindrical, 
With the ends rounded but emarginate ; the outer lobes are 
•conical. Margin of the abdomen broken by many small 
serrations, and bearing several short hairs, of which there are 
two between each pair of lobes. Five groups of spinnerets : 
upper group with 3 orifices ; up|>er latercJs 6^ ; lower laterals 
4-0. Beveral dorsal tubular spinnerets along the margin. 

Adult male unknown. 

Hab. In Australia, on Melateuca sp. My specimens w^ere 
sent by Mr. Froggatt, from Ballina, Bichmond Biver, Mew 
South Wales. 

The puparia of this species api^oach M. easmrina, 3f. 

Ac. ; and also to PoUasms e^earpi ; but the ab- 
uminal characters difiEsr from any hitherto described. 


denus Chzokabpis. 

OUcmiun^ pranioolit Maskell, var. these, var. nov. Plate 

X have teoeived from the Indian Museum, Calcutta, some 
Spedih^ns/ wbiefa, after very careful examioation, 1 must 
attaen to O, pfwtieola. The female puparium is a littU more 

abdominal margin has fewer 


390 Traauaetions. — Zoology, 

spines ; but in the terminal lobes and serrations the insect 
is identical 'with the type. The mroups of spinnerets have 
usually more numerous orifices, tlie lower laterals having 
36-42 ; but this is a very variable character in most Diaspids. 
Curiously, in three specimens examined the right upper 
lateral group was entirely absent, or was represented by 
only a single orifice. 

Hab. in Northern India, on tea ; no special locality waa 
mentioned. If, as is quite ^ssible, tbe tea-plants in question 
should have bran imported from Japan, the relationships of 
this variety may be easily accounted for. 

I have only lately been informed that Professor Sasaki, of 
Tokyo, has described my C. prunieola under the name of 
Diaspis paUlliformit. In my original description (Trans. 
N.Z. Inst., vol. xxvii., p. 49) I mentioned how nearly the 
puparium aj^iroached that of a Diaspia, but gave reasons for 
not considering the species as of that genus. I have not yet 
had an opportunity of seeing Professor Sasaki's paper, nor do 
I know whether it has priority over mine or not. But I am 
obliged to adhere to my opinion for the pmsent, and leave' 
both the species and the variety in Chionatpis, 

Ghionaapis spartiiue, Comstock, var. natatenaia, var. nov. 

Plate XIX., figs 9-11. 

Puparium of female white, yety elongated, narrow, sub- 
cylindrical ; length about ^in. ; width amiut ^in. Pellicles 
terminal, small, yellow. « 

Puparium of male white, elongated, cylindrical, carinated 
length about g^in. 

Adult female pale-yellow; form normal of the genus. 
Abdomen ending m four very small lobes, of which the tw*o 
median are the largest ; the two others are almost obsolete. 
The median lobes are roundly triangular, divergent ; the outer 
pair are denticulate. The margin is broken % small serra- 
tions, and bears a few spiny hairs, of which two on each side 
are dose to the median lobes. There are five groups of spin- 
nerets; upper group with 10 orifices.; upper laterals SW-84; 
lower laterals 16-20. Many large oval pores. 

The larva is small, dliptical, active ; length about rliuiu. 
The general characters are normd, but the last joint of the 
antenna is rather thicker and more olavatetban usuid amongst 
the Diaspidina. 

Adult mde unknown. 

fllai. In Natal, on gmss. My specimens were seUt by. 
Mr. A. M, Goopw, from Biohmond, Natal. 

^ This insect is very close to p, apariina, I think the' 
chief difference ie in the numbere of the Mhmeiet-cniifieest 
which ate frwer in var. natofensii than in the . .0^'^ 
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•took's species was iound on “salt-marsh gross" much ex- 
posed to sea-spra^. Mr. Cooper merely says “on gross," 
out does not mention the species. 

Genus Fouaspib. 

Foliaqpis exooarpi, Maskell. 

This species appears to be by no means uncommon in Aus- 
tralia. I have had specimens during the year from various 
parts of New South Wales, on DiUwynia erieifolia and other 
plants. 

There is one feature of this msect which is noticeable. 1 
find that in all my mounted slides it is very difficult to detect 
the ^nneret-groups. As a rule these ore as clear (or nearly 
so) in all Diaspids when finally mounted in dammar or bal- 
sam as when examined in alcohol or water ; but, of the four 
slides of P. etoearpi in my collection, there is only one which 
shows with any clearness at all the double sets of groups, 
and that by no means as clearly os could be wished. Speci- 
mens which, in alcohol, show the groups with perfect distinct- 
ness ore almost useless for identification after the mount is 
completed. 

Genus Fiobinu. 

Fiorlnia ezpanaa, Maskell. 

1 have received many specimens of this handsome species 
from Mr. C. T. Musson, of Hawkesbury, New South Wales, 
on Melaleuca Umrii/olia. These ore much larger than the 
originid type, the puparia reaching ^in., but in other respects 
agree completely. 


Section LECANINiE. 

Genus Lbcabiph. 

XiMititlim aorobionlatiun, Maskell. N.Z. Trans., vol. xxv., 
189% p. 221. ; v(d. xxvii., 1894, p. 68. 

1 find that this is a somewhat variable species, which is 
aiqMrently npt nnoommon in New South Woles, ^ncipally 
on Aeada. Havinjg received, since my paper at 1894 was. 
printed, some specimens of the lorve, 1 am enabled now to ’ 
BSiy tint they do not differ from tiioee of the form which in 
that pa|^ 1 named L. pingue. Further, having had also 
anot^ supply of L: pmgtte, 1 find that the feet ore not 
hlidly’ obsOnit srpm that fonn, but are nearly atrophied, very 
snou sihd somewhat swollen. Still farther, Mir. Froggatt has 
stmt me several speetmens of an inseot so closely resembling, 
in iti anitomieal ehiwaoters, both of the above forms, idthou^ 
l^y in eolonr and in having no dorstd tiiberelM> 
ain«ull|i^ to'oonsider it os another variety. 
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For the foregoing reasons I have to abandon L. pingiie as 
a distinct form and to classify the species anew as follows, 
regarding its general features : — 

i. scrohiculdtunif type. — Adult female convex, colour 
brownish-yellow or reddish-brown; epidermis bearing 
very numerous pits ; feet not abnormally short ; dorsum 
with four to six circular tubercles. 

L- scrohiculatum, var. pingiie, — Adult female convex, 
colour reddish-brown ; epidermis bearing very nume- 
rous pits ; feet atrophied ; doi-sum with four to six 
circular tubercles. 

2>. scrohiculatum, var. leve, var. nov. — Adult female convex, 
colour usually dull-yellow or brownish-yellow, with 
dull-red patches ; epidermis bearing many pits (but 
less numerous than in the type) ; feet atrophied ; dor- 
sum without any circular tubercles. 

The second stage of the female, the larva, and the test of 
the male pupa do not seem to vary sufficiently in these forms 
to require separate description. The first and third are de- 
scribed in my paper of 1892, and the larva in my paper of 1894 
under L. }nngue. 

My specimens of var. Uve were sent by Mr. Froggait on 
Acacia longifolia, from Manly, near Sydney. 

Lecaninin mori, Signoret. 

I have to report this species as plentiful on gorse {(Ilex 
europoeus) and broom {Spartium or OenUta) at Fairlie, ^uth 
Canterbury, New Zealand. My specimens were sent by Mr. 
T. Kirk. 

1 mentioned L. wori first in 1684 as occurring in New Zea- 
land on Alsophila ; and in 1893 here also on Asplenium and 
other ferus. The gorse and broom on which I now record it 
are, of course, European, and, if my recollection serves me 
correctly, there is not much, if any, native forest near Fairlie. 
The anatomical characters of the insects, as I observed in 
1893, correspond most exactly with those of Bignoret’s species. 
The question arises as to the original country of L. mori, 
Signoret’s specimens were found upon mulberry (presumably) 
in the south of France. That author does not himself menUem 
the plant, and it is within possibility that ** mori ** is not 
meant to indicate the mulberry ; but, however that may be> I 
have not found the species mentioned by any other writer as 
occurring in Europe or elsewhere. Neither Mr. Douglas nor 
Mr. Newstead reports it in England, although both have paid 
much attention to the genus JLecanitm, rossiblyi however, 
the species named L. assimiU, Newst, (Ent. Mo. Mag., May, 
1892, p. 141), may be the same or a variety^ Xr. paitsiila. 



MABK«]:<L.~On Ck>ccidffi. 


Sign., and L. sarothamni, Newst., dififer sufficiently from it. 
The ferns on which L. mori oocnrs in Mew Zealand are 
inffigenous species, and, in the case of Alsophila and Nephro- 
lepis, are also of indigenous genera ; and it is of course pos- 
sible that some Mew Zealand ferns imported into the 
south of France and the Biviera may have taken their 
Leeanium with them. 


Genus Pulvinabu. 

!^vinarla thompsoni, sp. nov. Plate XX., figs. 1-B. 

Adult female at first yellowish-brown, darkening with age 
to red -brown or brown; frequently massed together on a 
twig, the cotton confused and heaped up, but on a leaf usually 
separate, with a posterior cylindrical white ovisac. The insect 
shrivels considdrabiy at gestation, but in the early state roaches 
about iin. The form is Lecanid. elliptical, fiattish. Anteiince 
of eight joints, of which the third is twice os long as any other, 
the second and first next and subequal, the rest much shorter 
and about equal to each other ; the eighth joint is irregularly 
tapering, and bears several hairs. Feet inoileratoly large; 
the tarsal digitules are fine hairs, the digitules of the claw 
very large and widely dilated. Epidermis bearing a few cir- 
cular spinnerets and also a few scattered short fine hairs; 
and on the margin is a row of similar fine hairs sot rather 
closely together. Each of the marginal depressions bears 
three, or sometimes four, strong club-shaped spines. Abdo- 
minal cleft, lobes, and anal ring normal. 

Female of the second stage yellowish or light -brown, 
elliptical, fla.ttish ; length about 

Test of male pupa white, glassy and transparent, angular- 
elliptical, with sloping sides and the top formed of a flat 
plate ; length about Ain. 

Larva dull-red, fiattish, elliptical ; length about ^in. 
Antemue of six joints. Abdominal setn moderate. 

Hfib. In Tasmania, on Dodonaa vitcosa. My specimens 
were sent by the Bev. Mr. Thompson, of Hobart. 

l%ie species differs from P.. dodonaa, Mask., 1892, in the 
e^t-jdnted antenne. in the larger digitules of the claw, irr 
tM very «bwI 1 number of dermal spinnerets, in the spines of 
the maiginal depteesimiB, in size, and in colour. 

lEWTlaurte taota, MaskoU. 

. BpeoMawis of this have been sent by Mr. C. T. Musson, 
from Biehtaond, Mew South Wales ; they are of the white, 
Beer. Sooth Wales, vedety, the Viotorion specimens 
. kmritig ydlowikh cotton. Theee speeimene are on Oavietia 
idSoim, , 
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Section HEMICOCCINiE. 

Plate XX., figs. 9-17. 

In 1883 I proposed (Trans. N.Z. Inst., toI. xvi., pp. 126- 
128) a classification of the Lecanid and partly Lecania genera 
of the Cioocid family, ivhich seemed to me to possess at leMt 
the merits of clearness and simplicity. I followed this classifi* 
cation in ray "Beale Insects of New Zealand," 1887, and I 
have since seen no reason for departing from it. According to 
this system I separated from the Locauids proper, without for 
that reason attaching them to the Goccids proper, certain 
genera in which the larvte present distinct and conspicuous 
anal tu^rcles, while the later female stages have the abdomen 
cleft and two dorsal lobes not reaching the margin. I pro- 
posed to attach all such species as were naked to a subsection 
" Kermitida," and all such as were covered with wax to a 
subsection " Cryptokermitida,” 

During the past year I have received from Mr. Froggatt 
some specimens of a species which appears to belong to the 

a tokermitidee, having a conspicuous test of waxy secretion. 

irtunately, I have only larvse and females of the second 
stage, ‘and therefore I am unable to name the species, or even 
to decide upon the genus in which it should be placed, But 
the characters of the two stages which I possess are so clear 
that I shall probably not err in at least attaching them to the 
Cryptokermitids : the larvm have anal tubercles, and the 
second stage has the abdomen cleft, so that in sdl probability 
the adult will be cleft also. 

The female of the second stage is orange-coloured, flet 
beneath and convex above, elliptical; length about ^in. 
The dorsum is raised in the middle in a lonmtndinal ridge of 
irregular tubercles or humps, and is coveted with a test of 
white or yellowish wax, which is not homogeneous but bre^ntt 
up into irregular granular masses. At the margin (espaoially 
on the abdomen) this test is produced in spiny proieotions, 
and frequently also the dorsum has waxy spines. After treat- 
ment with potash the form is elliptical with a slightly wavy 
outline. Antennte of seven short joints, subequid except the 
third, which is rather the longest ; the last bears some naira, 
of which one is rather long. Feet short and rather thick ; the 
tibia and tarsus are about equal ; digitnles fine hairs. The 
dorsum bears many very small eircular spinnerets. ^ 
margin has a row of short conical s|nnes set rather closely 
together, and the four which are opposite i^e thoxade 
^ocaelee are very l<mg and slender. Ine abdomen is dis* 
tinetly cleft, and has the normal lobes of Ltotmida ) the ansi 
ring has rix loiw strong hairs, and after pressure Ireqoeatiy 
protrudes beyona the abdeminai margin. 
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Larva orange>yeliow, elliptical, slightly convex; length 
about ^in. Itorsum sparsely covered with siinilar wax to 
that of the second stage. Antennie of six rather confused 
i^rt joints, of which the last bears some hairs. Feet 
moderate; the tarsus is almost, or quite, as long as the tilna. 
The margin of the body has the row of conical spines, and the 
four longer ones, as in the second stage. The abdomen ends 
in two conspicuous and prominent anal tubercles, each of 
which bears a few fine spines and is terminated by a long 
seta. 

Hob. In Australia, on Banksia lerrata. My specimens 
were sent by Mr. Froggatt from Manly, near Syduev. 1 have 
asked Um to procure, if possible, some adults, in the absence 
of which I oan decide neither the genus nor the species, 
though there seems every probability that it will be a Kermes. 

Group GOCCIN.®. 

Genus Pbosopopboka. 

noatqpoidtora atherospermss, sp. nov. Plate XXI., figs. 

1 - 8 . 

Adult female covered by a rather thick waxy test, which 
is of a nearly brick-red colour, slightly elliptical and convex ; 
length about j^in. There is a median longitudinal raised 
rid^ of small tubercular swelling^, each corresponding to a 
segment of the insect ; on each side of this are two other 
similar but smtdler longitudinal ridges ; and, the shallow de- 
pressions in all the ridges being continuous, the test has the 
ai^Miarance of being transversely, and somewhat conspicuously, 
oonugated and biared. The apex of each small tubercle is 
Mghter-eoloured than the rest. Bometimes, however, the 
«du>le test is almost or quite white : this may possibly be 
duo to indpient parasitism, although 1 oan find no difference 
in ^ enclosed females. The ventral surface of the tost is a 
flat, date of wax, with a perforation for the insect’s rostrum. 
At tne posterior extremity, dorssdly, there is a small orifice, 
wiflh somewhat ntotrudea and raised edges. There is no 
marginal fringe ; but in some speciinens a small (Quantity of 
white eotton may be seen benMth the edge of the test. 

. Test ol male pm Waxy, darkisb-yeilow, oyltndrical; 
langldt iliout ^^fin. , Dorsally it has rows of small tubercles 
«|im tkeiaa of the female, but these are proportionately smaller 
in' cempasiaon with the depressions, so that the test is more 
eontpieuensly oorrngated transversely, with the exception of 

posleriw iwghm. wh^ is a flat sloping plate, hinged for 

c filling the test, but shrivelling at 

alightiy elUptieal, convex dorsally. An- 



896 Transactions . — Zoology . 

tennaB of eight subequal joints ; the third is sometimes rather 
longer than the others ; on the last joint are several hairs, and 
tiiere is one on the seventh. Feet entirely absent. Bostmm 
moderate ; mentum inonomerous. Abdomen ending with two 
divergent, rather large, anal tubercles, each bearing a shortish 
seta but no spines ; close alongside each tubercle is a longer 
seta ; each tubercle has its dorsal surface striated with a reti- 
cular pattern. The margin of the body has two small depres- 
sions at each side opposite the thoracic spiracles, and in each 
depression are two club-shaped spines, one of winch is twice 
as long as the other. Epidermis bearing great numbers of 
dorsal tubular spinnerets, the bases of which spring from very 
minute figure-of-eight orifices. Anal ring with several (j>ro- 
bably ten) hairs, and anterior to it are two rows of large 
circular niultilocular glands (perforated discs)-. 

Second stage of female not observed with certainty. 

Larva dark-brown, but externally ^pearing greyish, being 
covered with whitish granular wax. Form elliptical, tapering 
posteriorly to two prominent but rather small tubercles. 
Length at first about but later attaining ^in. An- 

tennae apparently of six subequal joints. Feet moderately 
strong. The anal tubercles aa*e striated as in the adult, and 
bear moderate setae. 

Male pupa and adult male unknown. 

Hah, In Australia, on Atlisrosperma moschata (sassafras). 
My specimens were sent by Mr. French, from Black Spur, 
Fornshaw, Victoria. He says, covers the bark of tlie tree for 
yards up, but does not seem to have done any damage.*" 

This species is much nearer to P. dendrobii, Douglas, than 
either of the other two Australian species, P. eucalypti and 
P. acacice; and, indeed, I am strongly tempted to consider 
it as a variety only. It differs from Douglas's insect, which 
is on orchids in Demerara, in the colour of the test, in the 
absence of spines and the reticulation of the anal tubercles, 
and in the absence of any perforated discs " on the cephalic 
region. It is a pretty insect, and for the present I shall leave 
it as distinct. 

Genus PxiANchonia. 

Flanchoxiia qnerotoola, BouOhi. Asterokoamumquereioolaf 
Bouch^, Bnt. Zeit, Stettin, 1651 ; ABteroleoamumquercioolaf 
Bignoret, Ann. de la Soc. Ent. de France, 1868, p. 879. 

In February, 1896, 1 received from Mr. B. 1. Kingsley# of 
Nelson, some twigs of oak from that plao 3 thickly covered 
with many thousands of Goccids, clearly bsdongiuff to the 

g ennS Planetu^nia; and on examination they were round to 
e entirely identical with specimens of P. ouerofooZo sent to 
me in 1881 by Dr. Signoret, from France. I do not propose 
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to reopen now the discussion of the generic name, as to whicii 
I .have somewhat folly expressed opinions previously ; but 1 
shall merely refer to niy remarks on the subject in these 
Transactions, and in the “ Annals and Magoaiue of Natural 
History,” August, 1895, p. 134. 

It is somewhat curious that the occurrence of this pest 
on the Nelson oak-trees has never before been made known. 
The twigs which wero sent to me were so thickly covered with 
the little greenish-yellow tests as to be in places invisible. 
In Mr. Kingsley’s letters he informs me that “ the owner 
first noticed the blight about fourteen years ago.” It would 
appear from Signoret (loo. oil.) that P. qitereicola was first 
observed as an injurious pest about 1836, near Paris, and that 
certain oaks in the Bois de Boulogne were then practically 
destroved by it. I have not found any particular mention of 
it, either in France or elsewhere, since Signoret wrote, as 
being especially common or injurious, although it has been 
reported several times in Europe and in America. It is diffi- 
cuit to look at the Nelson oak-twigs without fancying that the 
countless thousands of insects on them must greatly damage 
the trees; and yet all that Mr. Kingsley tells me is that 
“ the upper branches of the trees look somewhat unhealthy.” 
This is after fourteen years' uninterrupted existence. Pro- 
bably, in Europe there is some parasitic enemy (not generally 
known) which has kept it in check, and some accidental 
disappearance of the parasite may account for the prevalence 
of the Planehonia in 1836. In New Zealand, apparently, 
either there is no parasite, in which case the Planehonia will 
be able to increase indefinitely, or whatever parasite there 
may be has for a while disappeared, with the consequent out- 
break of the Coccids. 

Coccids, like other insects, are subject to sudden and 
injurious increase at irregular intervals. Just in the same 
vim as in England a few years ago there was an extra- 
ordinary swarm of the butterfly OoUas ednsa, so in New Zea- 
land at one time Leeanmn hotpmdvm was for a few years 
noessively numerous. In Mauritius and other tropical places 
Atpi^ius de$tructor broke out at one time with unusual 
vigour ; and we can remember here how in the summer of 
18^95 occurred an alarming increase of Daotylopiva aioni- 
dvm in the Butt Valley, an increase which may perhaps be 
observed again during the present season, if, therefore, 
Planehonia guereieola, after being fairly quiescent for several 
yoMTS, has of late suddenly started into abnomud activity, we 
may expect that after a while the cheeks (whatever they may 
be) to its increase will agaiu act on it, and it will return to 
emopwative hannleasness. 

!B)ere remains, of course, the chance that the insect is not 
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particularly injarious, although, as remarked just now, it is 
difficult to think this in view of its immense numbers. 

In a later letter Mr. Kingsley says, " It does not appear 
to bo increasing. . . . The owner has out off and borat 
from time to time the most-infected branches. . . . Oto 

tree at Bishopdale is getting very batl. ... In the city 
two trees are infected, but do not yet show signs of decay. 
, . . Most of the oaks do not appear to bo much the worse 
for it. . . . I do not know of any spraying ^rations." 

In a still later letter (February, 1896) Mr. Kingsley tells 
me that the t^ees arc beginning to show signs of much damage 
by this insect, and that it is feared in Kelson that a large 
proportion of the fine oaks in that district will be most 
seriously injured. 


Oenus Ebioooccus. 

Sriooooeus spiniger, sp. nov. Plate XKI., figs. 9-11. 

Sac of female white, or with a very faint yellowish tinge ; 
cylindrical ; texture very closely felted. Length about ^in. 

Sac of male similar to but smaller than that of the female ; 
the texture is perhaps somewhat looser. 

Adult female brown or yellowish-brown, filling the sae hut 
shrivelling at gestation. Abdomen ending in two ranspioaous 
but narrow cylindrical anal tubercles, each bearing sevend 
short spines and terminated by long setaa. Antennas of six 
joints, of which the third and the sixth are the longest. Eeet 
i-ather slender ; tibia a little shorter than the tarsus ; all the 
four digitules are fine hairs. The epidermis bears great num- 
bers of circular spinnerets of two suses, and also very short flxM 
spiny hairs. On the margin there is a row of strong qnnes 
with tubercular bases and blunted ends ; these sj^es are not 
in a continuous row, being separated according to the seg- 
ments of the body ; each cephalic and thmracie segment bean 
on each side fourteen to sixteen spines, and eaen abdmninid 
segment five on eadi side. From these spines springs a fringe 
of white tubes, which may be seen within the sac before gesta- 
tion. The anogenital ring has eight hiurs. 

Second stage of the female not observed. .. 

Larva yellowish-brown, iiattish, eUiptioal, active; length 
about ^n. Antenna and feet nmrmal. The mar|^ bears a 
row of strong spines as in the adult, but a little more slender, 
and more acute at the tips. 

Adult male unknown. 

Sab. In Australiib on Euedwtui sp. Mr^ Froggi^ seat 
me specimens from Oetley, near Sydney. 

The arrangement and sue of. the mar ginal spis»ea dk- 
tinga^ this tpeoies. 
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XrtooooooB biud, Fonsc., var aostralii, Ma«kell. Trans. 

N.Z. Inst., v<ol xxvii., p. 65. 

I have received from Mr. Froggatt some specimens which 
I shall attach to this species, the principal difference from the 
type being apparently only the size. The female sac is only 
about i^in. long, and the male sac still smaller. There seem 
to be no other distinguishing characters. 

Bab. In Australia, on Trachymem billardieri. Specimens 
from Sydney. 

Xliooooons paradoxus, Maskell. Trans. Boy. Hoc. South 

Australia, 1887-88, p. 104. 

Specimens received from Mr. G. Quinn, of Adelaide, on 
PUtosporum bieohr, belong to this species. Mr. Quinn says. 
This is most destructive on this genus, and the gardener at 
Government House has burnt a number of the shrubs in con- 
sequence, and cut out largo quantities of branches of the 
others." My original specimens were on Pittosporum undu- 
laitm. 

Genus DACTri:«i>iuB. 

Daotylopins adonidxun, Linn. 

In the “ Annals and Magazine of Natural Histo^,” August, 
1895, I published some remarks on the genus tjactyl^us, 
and mentioned an outbreak of D. adonidum in the Hutt 
Valley, near Wellington. I have received specimens from Mr. 
Froggatt, of Sydney, New South Wales, on Aeaeia linifolia, 
whiw I also attach to this species, although in colour they 
ate browner, or redder, than usual. Frobably there is no 
character which serves for differentiating Z>. adonidum tcora 
others of the genus better than the sequence of the antennal 
joints. The insect is apparently omnivorous and cosmo- 
politan. 

BMitylq^iia longlilUi, Comstock. Bep. Entom. U.S. Dept. 

Agrie., 1880, p. 844. 

^niis insect occurs on Croton, at Calcutta, and in all pro- 
babilifgr idsewhere in India. Specimens were sent to me by 
Dr. Alcoek, of the Indian Maseum. 

Genns Laohmodius, gen. nov. 
the of Ooeeide pro^FCsses forms are constantly 
bekag fotmd vrakdi in somei oharaoter or diaraoters depart 
frodi Idle generie tjrpes hi^erto known. Soinetimes the 
variilticiiiis .Ree l^ sU^t and nnimportant, and in such eases 
it .hue bew thjr rale to lemw the m^es in a known genps 

its intore removal therefrom. 
SoiaifttoM'rae have seemed to me fonder 

menttnh an&i henia eitabiished new genera on Binfd^ speeiea; 
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in these oases, e.g., Poliaspis, Inglisia, Sphcsrocoeeus, other 
species have soon been discovered, which ^vod the correct- 
ness of my view. Sometimes, again, 1 have reported certain 
variations and remarked that, if at a future time new insects 
exhibiting them should be reTOtted, it would probably be 
necessary to erect a new genus for them. 

Such a case as the last occurred in 189J. with the fonii 
which 1 named Dactylopius eucalypti. Certain features in 
this departed from the typo of Dactylopius, but I prefen-ed to 
wait for the discovery of’ some others with similar characters 
before removing D. eucalypti from that genus. Two such 
forms have now come under review, and 1 therefore propose 
to set them apart under the name Lachnodius, which will indi- 
cate one of the principal characters — the excessive pubesceuco 
of the anogenital ring. 

Lachnodius, gen. nov. 

Female insects active or stationary; naked, or covered 
with cottony or mealy or waxy secretion. Body segmented. 
Antennto of seven or eight joints, of which the last is not 
longer than the others. Mentum monomerous. Anal tu- 
bercles small or obsolete. Anogenital ring with more than 
eight hairs. 

Male insects normal of Dactylopina. 

The seven-jointed antenna would not in itself be a dis- 
tinctive character, but the shortness oi the last joint, the 
monomerous mentum, and the hairs of the anal ring are qnite 
sufficient. 

Laohnodius eucalypti. Dactylopius eucalypti, Maskell, 

1891, Trans. N.Z. Inst., vol. zxiv., p. 85. 

The original description of this insect need not be here re- 
peated. Further notes regarding it will be found in vols. xxv., 
xxvi., xxvii. of the Transactions. I tun satisfied now that the 
mentum is monomerous. 

IiMlmodius leotuUurius, sp. nov. Plate XXI., figs. 12-19. 

Adult female dark -red mr reddish-brown, elliptical, vary 
convex, distinctly segmented ; len^ averaging about ^in., 
but some speoimens seen reach abmwt -ftin. The twig be- 
neath the insect is usually somewhat swollen and widened, 
and also hollowed out, forming a bed for the insect. The 
margin is generally somewhat flattened, but this is not 
noticeable in all t^hnens. The ventral surface is convex, 
filling ^a hollow m the twig, but at gestation the-inseot be- 
comes itself hollow, and the ander-sanace then s^pears as if 
bonevcombed, from the numerous wrinkles foei^ by.^ 
shrinking of the ventral epidermis. Antenna seven joints, 
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of which the third is much the longest, the fourth the next, 
then the second and first which are subequal, the fifth, sixth, 
and seventh the shortest and subequal, the seventh probably 
the shortest of all. Each joint bears some short fine hairs ; 
the first has also one and the second two much longer and 


thicker. Feet rather strong ; the coxa, trochanter, and femur 
rather thick ; the tibia about twice as long as the tarsus ; 
both tibia and tarsus are much wrinkled, and the tarsus is 
curved ; claw moderate ; all the four digitules are fine hairs. 
There are several short spiny hairs on each joint of the foot, 
and on the trochanter are two very long and thick. Bostrum 
small ; mentom luonomerous, subcircular ; setaa very short. 
The abdomen terminates in a curve without any appearance 
of anal tubercles, nor are there any special terminal hairs. 
Anal ring large, compound, bearing from twenty to twenty- 
four long strong hairs. The margin of the body has a series 
of long and stronj^ spines set closely together ; each spine 
spring from a projecting tubular base, which is ringed. Epi- 
dermis bearing many short fine hairs, and near the cephalic 
and abdominal extremities are two curved series of stronger 
roiny hairs, about sixty in each. On the abdominal segments 
there are great numbers of very minute subcircular marks 
which seem like the orifices of spinnerets, but of the twenty- 
five specimens observed none exhibited either cotton or wax. 
In some specimens there are two strong short conical spines 
set close together between the antennos, but these are appa- 
rently not constant. 

Female of the second stage yellow or yellowish - brown, 
eliijitioal, convex, segmented; length about ^in. Antennm 
of six joints, which are proportionately thicker than in the 
adult; of these the third is much the longest. Feet, mar- 


ginal spines, and anal ring as in the adult ; but instead of one 
pair of strong conical spines there are many such pairs — 
apparently twenty-four in all. 

Jjarva yellow, subcircular or broadly elliptical, slightly 
tapering posteriorly ; length about Antenn® short, 

thick, with six suhsqual joints. Marmn bearizxg a series of 
Strong eofiieal spines set closely together ; these are propor- 
tionamy shorter than those of the Mult, but their points are 
pMuera into very long fine threads forming a delicate 
fringe. 


In Anstralia, on Smalffpiua rostrata. Mr. French 
has sent me a number of q^^edmens, and says, ** It does 
damage to young trees at Mooroopna, Qoulbum Biver, 

'it, ikoimiarim may be distinguished from both the pze^< 
hm and the (oHowing species by the much longer marginel 
in the sSkdt and the larval stages. Frcun It* 
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hirtus it likewise differs in its very much slighter dorsal 
pubescence. 1 atn not prepared to say that in its natural 
state it may not produce some cotton, although none of my 
specimens has any, 

I find 1 have omitted to say that the adult male and the 
male pupa are unknown. 

Laohnodins hirtus, sp. nov. Plate XXII., figs. 1-9. 

Adult female dark-purple, but covered with a quantity of 
very short white filaments rising from the dorsal hairs, so 
that the general appearance is grey ; form subglobular ; 
diameter about iin. or }in. before gestation. Dorsum cove^ 
with great numbers of short but rather strong brown hmrs, 
which give it a woolly appearance. Antenn® of seven joints, 
of whi<% the third is the longest, then the fourth and second, 
next the first, and the last uuee are the shortest and equal ; 
the last joint is not elongated. All the joints bear a few 
hairs, the last having several. PiMt long and strong ; coxa, 
trochanter, and femur large and thick ; tibia cylindrical, three 
times as long as the tarsus, and bearing on the inner edge 
several strong spines and at the tip two spurs ; tai4us short 
and thick, with two slender spines on the inner edge ; claw 
short and broad. There are no digitnles either on the tarsus 
or on the claw. The ano^ital ring has about twentjr hairs. 
The mentum is large and monomerous. The abdoimnal ex- 
tremity is rather truncate, and there are no anal tubercles ; 
but two of the hairs on the extreme margin are a little longer 
than the rest. 

Second stage of the female not obsmfved. 

lisrva reddish- or yellowish -brown, active, elongated, 
tapering posteriorly ; length about Ain. Abdomen ending 
in two very minute anal tubercles, each bearing a long seta. 
Antenne of six rather thick joints, of whicdi the third and the 
sixth are the longest ; on the last joint are several hairs, of 
which one is much lonmr than the test. Feet long and 
rather slraider; tibia rather more than half as long as the 
tarsus; claw very small and.slendar. There are lonr dii^< 
tnles, ail of which are fins hairs. The dorsum is covered wirii 
many fine hairs, and on the margin there is a row of strong 
spines, <ff which the two which are between the anal Wberolss 
are douUe. 

The mala pupa is covered by a white eyttnMoal siac -of 
white eotton, about i^in. long. Ihe enoloaaa insect has jiot 
been observed. 

Adult msle ujoknotvii. 

. Sab. hi Avatiul^, m deaaia My mn b«m 

hb. Froggatt; I b^ve the loeaUfy to he 

Sydney. As, however, the hdtilt finaale is for 
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iwAQdering there will probably be many plants and places 
where it may be found. 

The excessive pubescence and the strongly spined and 
spurred tibia will distinguish this species. 

Qenus SvBfnocoocus. 

%>hsBroooooiu inflatipes, Maskell, var. simplioior, var. 

nov. 

Adult female occupying a small depression in the bark, and 
covered by a flattish subcircular test, which is scarcely raised 
above the bark, and, being of the same substance and colour, 
is very inconspicuous, seeming as if only a small blister. 

Adult female of the general form of the type, subcircular, 
lightly depressed dorsally and slightly convex ventrally ; 
.diameter about ^in. dorsally. IHie antennsa are much more 
atrophied than in the type, the joints being quite confused, 
and the whole organ appearing more tubercular. The two 
anterior pairs of feet are also much smaller than in the type, 
being, indeed, in some cases scarcely to be made out; we 
lai^e and long posterior pair, on the other hand, are perhaps 
a little more exaggerated than those of the type, and the claw 
is ranch more distinct. The dorsal region bears, as in the 
type, very great numbers of small oval markings and very 
short fine hairs, but instead of a ring of strong spines en> 
circling the whole there are only about six at the posterior 
extremi^, mth three or four much smaller ones at each side of 
them.’ The ventral hairs and orifices are as in the type. 

This variety is distinguished by the very inoonspionous test, 
>by the smaller antenna and anterior feet, and by the differ- 
•enee in the dorsal stdnes. 

Bab. In Australia, on Euealyptua vminaiit. Specimens 
’Sent by bfr. French from Melbourne. These specimens were 
aoeouMniad by nmnhm of Aipidiotm auoaJppti, var. eoymtua 
i/at tiiw examining a twig it is necessary to 

«arsfuUy datingttish the pnparia of the Aipidiotus from the 
of thei Splmroeooeua. 

otMaamtna, sp. nov. Plate sXXII., figs 

10 - 17 . * 

' Adnilt fep^e covered by a swelling of the bark of the tree, 
lre||Qi»itiy mneh coated Withhlaok fungus, and is very 
On lifting off the bark, the insect is seen lying 
’On ihe.wecil.iti tba eavity ; cometimes it is partially or almom 
eiufiosied bi tiie exnvia of the second stage, sometimes 
exttvia is.Ufted away vrith thebtrik 
lapiii' bw fcnai a oasbioB on whioh tira iaseet 
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Adult female dull-red or yellowi«h-red or brownish, 

8 lobular or subelliptioal ; diameter about ^in. Abdomen 
istinctly sogmeuted. Antennie variable ; in some species 
they are almost if not quite wanting, lieing reduced to a mere 
tubercle ; in others they are short and swollen, with very con- 
fused joints (three? or six?) difficult to separate. Feet en- 
tirelv absent. Mentum distinctly biarticulato, rather large, 
and Difid at the tip. There are four largo thoracic spiracles, 
each surrounded by a ring of circular glands. The epidermis 
bears many small simple circular spinneret-orifices ; and on the 
last three abdominal segments are some larger orifices. Ano- 
genital ring small, simple, hairless. The whole body is much 
wrinkled; and on the dorsal abdomen there are four very 
strong transverse chitinous bands, broad in the middle and 
tapenng to points at the ends ; the outer margin of each liand 
is smooth, the inner bearing on each side from four to eight 
conspicuous crenulations. On the cephalic and thoracic mar- 
gins are some short spines. 

The female of the second stage is circnlar, flattish dorsally 
and ventrally, or subglobular; diameter about ^in., being 
thus rather larger than the adult. The colour is a dull- 
yellow or grey. The rostrum and mentum are large ; the 
autennts nearly completely atrophied. Feet absent. The 
abdominal region has not been accurately observed, but 1 see 
no trace of chitinous bonds. 

liorva subelliptioal, flattish, active; length about ^in. 
Abdomen ending m two eonspionous protruding anal tubercles 
bearing spines and setse. Antenma of six rather thick and 
somewhat confused joints, of which the fourth and fifth are 
the shortest. Feet also rather thick; all the four digitoles 
are fine hairs. In its later state the larva becomes more 
elongated. 

Male pupa enclosed in a felted, yellowish, eylindtioal sac 
which has a small orifice at the posterior end ; length of the 
sac about ^in. 1 have not observed the pupa itself. 

Adult male unknown. 

A minute scarlet Gamosid mite, about rlpiu. in length, is 
very active in the burrows of this Goodd. I do not know how 
tax it' may be occupied in feeding on the ^haroeoooua, but 
possibly ^ difficulty which I have founa in getting any 

S uite complete specimen of the second stage, nmy be one to- 
lie action of this mite. I have not observed any eggshells in 
the eavitiee examined, though the insect is not, as far as I. 
can inake out, viviparous ; and tMs again may be due to the 
appe^ts of the Gamasid. 

In AuatraUa, on Adaeia iongifolia and on Suedbypku 
dktmfitiira. GImoimens on both jdaats have been sent, by Mr. 
Fro^^t £rom «toraihy, near 8 
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This gpeciefl, in the wrinkled abdomen and the transverse 
markings, approaches both to S. hambusm^ Mask., 1892 (Band* 
wich Islands), and to S. melaletica, Mask., 1893 (Australia); 
but it is ver^ clearly distinct from both. The broad and con- 
‘spicuous chitinouB bands are a quite distinctive character. 

Genus Iobkya. 

loerya nudata, sp. nov. Plate XXIII., figs. 1-6. 

Adult female yellowish-red in the anterior regions and 
brick-red on the abdomen; covered with thin white meal, 
but not forming any ovisac. Body very thick, with a convex 
dorsum and swollen ventral region ; the dorsal and ventral 
portions are separated by a lateral ridge. Antennae of ten 
joints, of which the last, the first, and the third are the 
longest, then the second and fourth, the rest shorter and 
oqual ; a few hairs on all the joints, and on the tenth are four 
much longer than the others. Feet black and rather strong ; 
all the joints, coxa, trochanter, femur, tibia, and tarsus bear 
on the inner side numerous rather strong spines ; the tarsal 
digitules are short fine hairs, digitules of the claw represented 
by short thick bristles. The epidermis is covered with many 
very fine short hairs interspersed with very minute circular 
multilocular orifices, and along the lateral ridge there are also 
many rather larger ones ; also on this ridge are many rather 
longer hairs, which are most numerous at the abaominal 
extremity. The lei^th of the insect is about |in., the height 
<at gestation about |in. 

This insect is viviparous, and a number of larvte can be 
found within the body, so that an ovisac is not required. 

liarva dork-red, the feet and antenna3 black. The form is 
normal of the genus, elliptical, slightly tapering ; length about 
Ain. Antenme of six joints, the last of which is about as 
long as the third, fourth, and fifth together; it is regularly 
olavate, without any basal swelling or median constriction, 
and bears four very long hairs. The abdomen ends with the 
xuroal six small tuWcles, from which spring very long setSB, 
almost as long as the body. The whole margdn also bears 
immerous setie, of which those on the anterior thorax are the 
longest, diminishing gradually posteriorly except the pair just 
anterior to the terminal six, wmch are as long as those on the 
thorax* Bpidermis bearing oireular multilocular orifices which 
are disposm in longitudinal rows ; from these is produced 
some wmte cotton, usually visible in patches on the dorsum. 
Feet presenting no special features. 

Ftmale of &e second stem, and male, unknown. 

In Australia, on Cosmos, Vorbena, Ao.^ Mr. Olliff 
esnt me sperimens from Sydney, stating that the insects were 
^*eiiid to lie ,d<^ very c<»i^ injury.'* 
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I have baeu ubable to attach this insect to any knowir 
species. In the absence of an ovisac and the consequent vivi' 
parous propagation it approaches I, rosa, Biley and Howard, 
1890 ; but both adult and larva differ from that species, of 
which I have reported a variety amlralis in 1893. Tliere is- 
on insect, I. palmeri, Biley and Howard, 1890, of which the 
adult female is not yet known, and I at first thought that it 
might be this Sydney one ; but the larva of i. palmeri has the 
last joint of the aptenna conspicuously swollen at the base 
and constricted in the middle ; and the larval marginal hairs 
also differ. 

Since 1892, when I inserted in my paper (Trims. N.Z. 
Inst., vol. XXV., p. 246) a list of all known leerya, the foUow-.^ 
ing have been found ; — 

/. rosa, var. australis, Maskell, 1893, Australia ; 

I, crocea, Green, MS., Ceylon; 

J. sp., Cockerell, MS., New Mexico ; 

I. nudata, Maskell, Australia. 

The outline of this insect is much like that of Catostowa 
immane, Mask., the gigantic Coccid from central Australia ; 
but, apart from size and colour, the antennw of the tw'o show 
that they belong to different genera. 

. The figures 1 and 2 of my Plate XXIII. are taken from 
tracingB of sketches sent to me by Mr. Olliff. Since the fore* 
raing description was written intelligence has come of the 
mmented death of my friend, an event which all who are 
interested in science, especially in this quarter of the globe, 
must very deeply deplore. An earnest and enermtic worker on 
the natural history’ of Australasia, his removal while still in 
the prime of life leaves a gap which may not be easily filled. 
Personally I have many recollections of pleasant and useful 
correspondence with bun, although we never actualiy met^ 
and I nave been frequently indebted to him for hints, informa> 
tion, and other kinds of help, always promptly and generously 
given. Whilst, Aerefore, I mourn his loss as a co-openibm in 
our branch of science, I must also regret the untimely loss of 
a friend. 

Xoerya row, vor. australis. Mask., 1898, Plate XXIII.,. 
figs. 7-11. 

S|iecimens of this insect received lately from Mr. Proggatt 
do not show the rows of yellow spots notra in my description 
(Trans. N.Z. Inst,, vol. xxvi., p. 101). In other raqMcts tb* 
specimens agree with my former ones. It is possfide Uwt the 

S ots may be noticesMe only at certain seasons. But I find 
so that in tlie spechnens in my cahinet ^ i^ts have dis* 
appeared, althon^ when alive they were quite oonqpiiMiooe. 
It may therefore be alto posiihle that the type of I. friw -il» . 
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Florida may, when seen in the living state, also exhibit the 
spots. The differences which I noted m the Australian variety 
— the antennal joints of the adult and the arrangement of the 
larval hairs — will still stand good, and I shall leave it as a 
valid variety. 

In November, 1895, Mr. Froggatt sent mo a number of 
specimens of the adult male of this species. I believe I am 
right in saying that, up to the present time, no male Icerya 
has been reported except that of I. purohaai, Mask. It is 
therefore interesting to record- now that of I. rosa. 

But after a careful examination I am unable to detect any 
characters of importance which may distinguish this male 
from that of I. purchcui. Probably one naturally expects to 
differentiate a now thing from what is already known ; more- 
over, one would suppose that a male of one species should not 
resemble entirely that of another. In all the Coccida, how- 
ever, it is difficult to separate the males ; whether amongst 
tiie Diaspids, or the Lecanids, or the Monophlobids, they are 
ail exceemnfdy alike. In Spharococcus I have been obliged to 
postpone giving generic characters for the male precisely be- 
cause that genus exhibits just what no other does — a marked 
difference amongst the males. I gave in my Scale-Insects 
of New Zealand," 1887, plate ii., fig. 3, some type-forms indi- 
cating a means of separating the males of om group from thofie 
of another ; but there is nothing that I know of at present 
which may serve in a similar way as between males of any 
particular genus. Probably there is such a thing, if one could 
discover it, because a male of, say, Aspidiotua nerii would not 
couple with a female of Aspidiotua aurmtii, or a male of 
Ctenochitm viridia with a female of Ctenoehiton alaocarpi: 
but 1 do not yet know what it is. 

However, 1 append a description of the male of I. roaa var.. 
amtraUa, premising that the general appearance seemed to me 
to be so near to that of i. jf^hasi that I wrote to Mr. Froggatt 
asking him if he were quiie sure as to the collection of his 

S eeimens. In rep^y he assured me that he found both the 
ult females and the male cocoons on the same plant, aud< 
that thb males which he had sent me had batched out of these 
same cocoons in hia owii boxes. He also sent me a farther 
supply of both females and cocoons together. 

The male larva, before ehauging to the pupa is very dark 
Jiedi elliptioal slightly eotivex ; length about ^in. The 
aiitennm and feet are Uaek. This larva is enclosed in a sao. 
of thk white or Mightly-yellowish wax, whioh is surrounded 
lay much t^ts. eottou, aad many of these sacs or eocoons are-. 

twtassd tcgethor on a leaf. 1%e antennas have siu- 
joamt ^ ttkioh the first three are subequal, the next tw^ 
Mtenker hnv equals hwt about as long as the fourth and; 
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fifth together ; each joint has a few hairg, and the last has two 
rather long. Feet rather long and slender, with some hairs ; 
there is no tarsal digitule, and only one short bristle on the 
claw. The margin of the body bears a row of rather long 
hairs, and many similar hairs arc on the dorsum ; and at the 
posterior extremity there are six long setae with tubercular 
bases. The epidermis is covered with numerous large circular 
multilocular spinneret-orifices. The eyes are small, tuber- 
cular. Bostrum large ; nientuiii biarticulate. 

The adult male is dark-red ; length about ^in. The wings 
are dark-grey ; nervure red ; there are also two longitudinal 
white streaks. Abdomen distinctly segmented, and each seg- 
ment bears some rather long hairs. The abdomen terminates 
in two cylindrical processes, which in life are turned upwards, 
and beneath and between which is the short subconical 
sheath from which issues the penis ; each of these processes 
bears four long set®. Eyes prominent, numerously facetted, 
nearly black. Antenn® black, with ten joints, of which the 
first two are tubercular, the next seven elongated and com- 
pressed in the middle, the last subcylindrical. All are al)out 
the same length except the two first, which are shorter and 
equal; the second bears two shortish hairs, the last hag 
several much longer and irregularly arranged, and the seven 
intermediate ones bear each two sets of long hairs arranged in 
rings ; so that the whole antenna has a plumose appearance. 
Feet long and slender, black ; the tibia is twice as long as the 
tarsus ; all the joints are hairy. There is only one mgituie, 
which is a short fine bristle on the claw. 

The original food-plant of this species 1 gave as Hahea 
gibbosa, and in 1893 Mr. Froggatt remarked that the insect 
was rare ; but he tells me now that he has found it also on 
Ooodenia ovata, but still in the same locality, near Sydney. 

A comparison with the description and figures which I 
gave of the male of i. vurchasi in vol. xix. of our Transactiona« 
and also in my ** Scale-Insects of New Zealand," 1887, will 
demonstrate the exceedingly close similarity between the 
males 'of the two species. 

Genus Taohabdu. 

Taohardla deoorella, Maskell, Trans. N.Z. Inst., 1892, 

p. 247. 

In May, 1895, 1 received from Dr, Alcook, Bpperintendent 
of the Indiam Museum, Calcutta, some specimens of Coccide 
stated to attack ‘‘tea- and forest-trees in India," They turned 
out, ^eatly to my surprise, to be Taohardia decoreUa. As no 
locality was given, ana the ^‘fmrest-trees" were not named, Z 
could not form any definite judgment as to the likelihood of 
these insects being native to India or introduced from Awtrer 
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lia; but the forest- trees being spoken of merely in (general 
terms makes it seem most probable that they are indigenous 
to both countries. At some future time the species may be 
found in other tropical or subtropical lands. 


immx TO PLATK8 xvi.-xxm. 

Plate XVI. 

Larval CharacUrs of Coooidto, 

Fig. 1. Diatpidina: a, abdomen ; 6, antenna; c, foot. 

Fig. 2. Leeantnm : a, abdomen ; 6, abdomen after premure ; c, antenna ; 
d, foot. 

Fig. 8. HemicocciiuB : Letters as above. 

Fig. 4. Acanihococeina : Letters an above. 

Plate XVXl. 

Larval CJiaracUrs of Cocoida;. 

Fig. J. Dactyhpitta : a, abdomen of Dactylajfnm ; b, abdomen of Hiper* 
Bia ; c, antenna ; d, foot. 

Fig. 2. Jdwcoccitue : a, abdomen of Cylitidroeoecus ; b, abdomen of 
SpharococciiB ; c, antenna; d, foot. 

Fig. 8. MonophUbin€B : a, abdomen of MonophlebuB; 6» abdomen of 
larya ; c, antenna ; d, foot. 

Fig. 4. HrachyBeeUna: : a, abdomen of BrachyBceliB ; 6, abdomen of 
Taoltardia; c, antenna; d, abnormal antenna 
of T. melaleucat ; e, foot. 


Plate XVIII. 

Fig. 1. Aipidwtui hakea, insocte on bark. 

Fig. 2. « abdomen of adult female. 

Fig. 8. posterior eatremity of seoond pellicle. 

F^. 4. diagram of larval pellicle. 

Fig. 6. larva (early). 

Fig. 6. seGond stage of male. 

Fig. 7. AipidiolUB otresosfMf insects on leaf. 

Fig. S. « puparia, female and male. 

9. abdomen of adult female. 

iO. « margin of adult female, enlarged. 

Fig. 11. AtpidioluB ouoalypUt var. cotitafui, abdomen of adult female. 


Plate XIX. 

> 1. Myiiknpis acacia, female and male pupavia on separate pieoes 

of bark. 

. 2. « abdomen of adult female. 

> 8. MuHkupk bankoiot inseoto on leaf. 

.4. « adult female. 

« abdomen of adult female. 

prtmicola, var. inseots on leaf. 

. B. « « puparia, female and male. 

9. CMenacpfi ipcsrMM, var, ua^kmii, ineeote on grass. 

10. „ « puparia, female and male. 

U. « . « abdomen of adult female. 
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PlJLTK XX. 

Fig. 1. Pulvinaria thmnpioni, iniools on branch. 

Fig. U. « female and sac, enlarged. 

Fig. 8. « diagram of adult female. 

Fig. 4. antenna of adult female. 

Fig. &, „ last joint of antenna, enlarged. 

Fig. i). ^ foot of adult female. 

Fig. 7. «. spiracle and marginal spines of adalb 

female. 

^ - test of male papa. 

Fig. 9. Undetermined Hemiooooid, insects on leaf, second stage, 

?!«■ 10. . inMot, Baoond stage, enlaced. 

Fig. 11. « diagram of female, second stage. 

Fig. 12. » antenna of female, second stage. 

Fig. 13. foot of female, second stage. 

Fig. 14. marginal spines of female, second 

st^«. 

Fig, 15. « abdominal extremity of female (after 

pressure). 

Fig. 16. larva. 

Fig. 17. antenna of larva. 

Plate XXL 

Fig. 1. ProBopophora athtrospfnme^ inseots on bark. 

Fig. 2. adult female in test, enlarged. 

Fig. 8. .. tost of male nupa. 

Fig. 4. « diagram of aoult female. 

Fig. 5. « antenna of adult female. 

Fig. 6. diagram of abdominal extremity of 

iMult female. 

Fig. 7. * spitaeular spines of adult female. 

Fig. 8. ^ perforated aisos and figare-of<^eight 

spinnerets. 

Fig. 9. EriococcuB Bpimgtr^ diagram of female. 

Fig. 10. ^ antenna of female. 

Fig. 11. « marginal spines of female. . 

Fig. 12. Lachtvodim UctulariuB^ inseots on twig. 

Fig. 18. ^ adult female, enlarged. 

Fig. 14. ^ antenna of adult female. 

Fig. 15. ^ foot of adult female. 

Fig. 16. ,, abdominal extremity and anal ring of 

adult female. 

Fig. 17. .. marginal spines of adult female. 

Fig. IS. larvi. 

Fig* 19* marginal spines of larva. 

Plate XXll. 

Fig. 1. LwhnodiuB hvrtui, inseots on branch. 

Fig. 2. diagram of haim of female. 

Fig. 8. antenna of female. 

Fig. 4. foot of female, 

Fig. 6. anal ring of female. 

Fig. 6. rostnnn and mentum of female. 

Fig. 7. larva, 

F$. 8. antenna of larva. 

Fig. 9., M marginal epitiee of larva. 

Fig. 10. I^hmroeoeeui obBcuraUu, inseete in blisters on bark. 

Fig. 11. . » some blliters out bpen. 
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Tig. 12. SptoroeocetMobfcurattM.diagmn of adult 
Fig. 18. » antoima of adult female. 

Fig. 14. wrinkles and cliitinoae bands of abdo- 

men of adult female. 


Fig. 15. larra. 

Fig. 16. antenna of larva. 

Fig. 17. gamasid mite parasite. 


Plate XXTir. 


Fig. 1. 
Fig. 9. 
Fig. 8. 
Fig. 4. 
Fig. 6. 
Fig. 6. 
Fig. 7. 
Fig. S. 
Fig. 9. 
Fig. 10. 
Fig. 11. 


leerya nudata^ adult female, side view. 

« adult female, dorsal view, 

antenna of female, 
foot of female. 

diagram of larval spinnerets and marginal hairs, 
antenna of larva. 

Icerya rosce, var. ufie/ruhs, diagram of male larva. 

, antenna of male larva, 
adult male. 

« abdominal extremity of male. 

.. antenna of mate. 


Abt. lLXXI'S,,—Contrib7Uion$ towarth a Monograph of the 
Aleurodidm, a Family of Hemijitera-Ho^noptera. 

By W. M. Mahkkll, Registrar of the University of New Zea- 
land, Oorr. Mem. Roy. Soe. of South Australia. 

£ifead before the Wellington Phiiosophieal Society, USth February, 

Plates XXIV.-^XXXV. 

Tbb attention of systematio entomologists has perhaps been 
less directed to the Aleurodida than to any other family of 
insects. The bibliography attached to this paper contains, 
inds^, a fair number of names, but the majority of these 
writei» have either simply repeated tlie phrases of thdr pre- 
deeeiNK^rs, or made only quite trivial observations, or mani- 
faated but slight ac^uaiatanoe with the family. The number 
s^ias ^ported is exceedingly small ; and yet these insects 
arelottnd in idmost evei^ country, and infest a great variety 
€fl plant8| and it is certain that a little trouble on the part of 
eoOsotors imd observers would discover a large miumer of 
jqpeoies how quite unknown. In this paper 1 shall include 
mm than twenty forms which 1 believe to be new. These 
fositiji have came under my nojtice in connection with my 
stadias of the homoptorous family of the Coccidoe, most cn 
Aem: baring hsen sent to me as specimens of that family. 
I shAe how to do any ooltectihg myself in New Zeeland 
not the case) I am sure that 1 could 
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increase the list of speoies even in this country ; and it stands 
to reason that in other lands there must be many Aleurodida 
awaiting discovery. I do not hold the opinion that the 
interest attached to any order of insects is to be measured by 
the number of genera and species which it at present con* 
tains, any more than by the size and colours of the insects 
comprised in it. Possibly the publication of these notes may 
induce entomologists to devote more attention to these minute 
and interesting, and by no means unimportant, organisms. 

At the outset I must say that T am conscious of what 
may perhaps ho considered a serious defect in this paper. I 
mean that in* the majority (indeed, nearly all) of the new 
species which are herein described and figured I hatve been 
unable to report anything concerning the adult stage of the 
insects. It may be thought that an account of the larvae and 
pupae, without a description of the imagines, is too imperfect 
for scientific eorapleteness and accuracy, and is therefore of 
little use to science. Probably such a view might be correct 
as regards the greater number of insect orders, and I would 
myself admit its justice even as regards the Coeeida, for in 
most cases a knowledge of the immature stages of insects is 
not much of a guide to their adult form. But in the AUunh 
dida the case is different ; and I venture to put forward the 
following reasons for the proceeding which I have ado|>ted 

1. The Aleurodidet differ but very slightly in their adult 
stage. The form of the body, of the feet and antennie, of the 
rostrum, of the genitalia, is but little varied in this stage, and 
the differences which may ezist require exceedingly minute 
observation for their detection. The presence or absence of 
spots on the elytra, and a very minute difference in the vena- 
tion, are really'about the only characters for differentiation. 

2. But, on the other hand, the form of the larva and the 
pupa, their colours and markings, and their secretions, vary 
most considerably. A glance at the figures accompanyii^ 
this paper will very readily exhibit this fact. 

8. ft is {necisely in the larval and pups! states that these 
insects indict injury upon {dants. Althoni^ (differing in this 
from the Coedoa) both sexes possess rostra and digestive 
organs in the adult state, yet it does not appear that in that 
obndition they damam plants ; that is done by the larv» and 
pupsB. It appears, therefore, mote important, in the domsiB 
at least of economic entomology, to bnng out the differenees 
in these immature stages, so that cultivators may reoosmisa 
the inseets in those stagM in which they move partietnarly 
afibet plants. 

' 4. i%te point just mentioned has been prtdiahly the teascw 
why most m the specdes whidli I have received have been awt 
to me as Uurvm or pdpse. dfsafodtidia in these states are oftMi 
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exceedingly like Coccida ; bo like that even an entomologist 
requires close examination to detect the differences, (lar- 
deners, therefore, and collectors, and iiiuseam authorities, 
and others, not pretending to exact knowledge of the Homo- 
ptera, finding plants covered perhaps with a multitude of scale* 
like insects, and not connecting them with the little white 
flies hovering over the branches, send them for identification 
as Coccida, and it is almost impossible within reasonable time 
to procure from the collectors the adults, which, indeed, they 
can scarcely recognise. 

6. Probably the best means by which one could arrive, at 
some knowledge of the adults is the publication of such a 
paper as the present one as a guide to collectors. 

The foregoing reasons seem to me sufficient to explain my 
motive in this paper. 

BUiLIOGBAPHV. 

The following list contains the names of all the authors 
who have treated of the Aleurodida, as far as I am aware, 
omitting such brief notices as may be found scattered in 

S ublications like the EnUmwlogisU Gardeners' Chrofiicle, 
meet Life, &c., not containing scientific descriptions or 
observations. With regard to the years 1894 and 1895, the 
information available to me is not yet complete. As regards 
early writers, such as Reaumur, Linnaeus, Qeoflroy, Ac., it is 
to 1^ noted that they class these insects under such varied 
genera as Papilio, Tinea, Cliermes, Ac. : — 

1740 (about). Miinoires, tom. ii., mein. 7. 

1764. Geoffren/, Hist. abr. des Insectes, p. 509. 

1764-90. Linna^ia, Syst. Nat. ; and Berner, Notiz. 
1796-1807. LatreilU, Mag. Bnc^cl., tom. ii., p. 304; and 
Genera Ins., tom. iii., p. 174. 

1800-80. T%gny, Walekenaer, Kirby and Spence; observa* 
tions of no special importance. 

1801. Schrank, Fauna Boiea. ii., 1, 147, 1978. 

1899. Stephens, Gatal. of Brit. Ins., p. 967. 

1888. DoubUday, Entom. Mag., vol. i., p. 813. 

1886. Haliday, Entom. Mag«, vol. ii., p. 119. 

1886. Surmeister, Handb. der Entom., tom. ii., p. 89. 
1840-41. Blanchard, Ins. Voyage to Chili, p. 819. 

1840. Westmood, Introd. to Mod. Class, of Ins., vol. ii., 
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1B96. Douglas, Ent. Mo. Mag., vol. xxxi., pp. 68, 97, 117. 
1895. Lewis, Jotum. Quekott Micr. Club, p. 88. 

Mention must also be made o{ a paper bv Dr.-Signoret 
(Ann. do la Soc. Entoni. de France, 1879), in wnich the aathor 
eetablishes a new genus fipondyliaspis, containing three species, 
from Queensland, Australia, which he proposes to attach to 
the Aleurodidte. But there is no doubt that these insects 
Itelong to the family Dsyllida, and are closely allied to some 
which are described by Dobson in the “Proceedings of the 
Boyal Society of Tasmania.” 1850 (vol. i., 1848-50, p. 235 et 
seqq.). Drawings of the waxy coverings of these insects and 
of pupae sent to me by Dr. Signoret in 1882, and compared 
both with Mr. Dobson’s figures and with actual specimens 
from Australia in my cabinet, satisfied me on this point, and 
Dr. Signoret subsequently agreed with me. In Insect 
Life, 1893, p. 219, Messrs, ^ey and Howard say that 
Spondyliaspis was “ afterwards found to fall before Maskell’s 
huglina [misprint for Inglisia] , erroneously supposed by the 
latter to Wong to the Coceidm." There is not the slightest 
doubt that Inglisia is a Gdccid, and it is not at all similar in 
any respect to Spondgliaspis. The sentence just quoted is 
regrettable. 


Order IIEMIPTERA. 

Sub-order H 0 M 0 P T E R A. 

FamUy ALEDRODIDJE. 

Insects infesting plants ; furnished in the adult state with 
.four stings in both sexes ; possessing also in the adult state in 
both sexes rostra and digestive organs. Eyes sometimes en- 
tire, sometimes divided, but more usually reniform, with a 
larger and a sipaUer segment, of wliieh the smaller is anterior ; 
antWrs of seven jointB ; feet with dimerous tarsi terminated 
^ three claws, of which one is smaller than the other two. 
Egn with a short peduncle or stalk. 

’^nie wings of the adults ore usually covered with more or 
leas at a white powderv matter; from which the name of the 
family has been established (HXin^ » flour). 

It has alntody been observed that there is little diflerence 
amengst the adtuts of thisismily, except as regards the wings, 
which in soine speines are inunaenlately white and in others 
move nr less Momd, patched, or banned. The minute die- 
iinotmim, whim may w detected by close examination, in the 
rdatlve Wgite of aniennid joints or of the feet, or in the 
divfskmt Idw eyes, seem to be unimportaut ; and the colours 
# ifbe liodieii> which vary Sjomewhat with the age of the 
i^pWdmhs, iriity perhs^ be looked on as (dten subject to the 
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•• peraonal equation" of an observer. Plates XXIV., 1, and 
XXIV., 2, of this paper arh designed to show the details of 
structure wMch may be taken as sufficiently constant through- 
out the family, as far as the adults are concerned. 

The adults may therefore be said to be practically always 
yellowish or tinged with red or brown ; the wings carried flat 
when at rest and not extending much beyond the abdomen ; 
forewings usually rounded, pure white or spotted, patched or 
banded with brown or red ; nindwings smaller, also rounded ; 
vein in the forewing single, median, with one basal branch 
{Aleurodea), or a basal and a terminal branch (Alettrodicw ) ; 
vein of hindwing single, median, with one basal branch’’'; 
head small, transverse, oblique beneath, slightly convex above, 
anteriorly rounded ; eyes two, red or brown, not prominent, 
more or less reniform or sometimes divided, the anterior por- 
tion the smallest; a small simple circular ocellus close to 
each eye; antennm anterior to the eyes, consisting of seven 
joints, of which the two first are short and simple, the rest 
long, slender, and numerously ringed ; rostrum projecting 
from the under-side of the head, composed of a single (?) 
conical joint, at the apex of which are three tubular sets, 
and from the base of which (beneath) springs a long sub- 
cylindrical mentum, of three se^ents,) which is free in all 
its length, and frequently extends beyond the thorax ; the tip 
of the mentum is usually dark-eolonred ; thorax short, the 
pro-, meso-, and meta-thorax about equal ; abdomen mode- 
rate, roundly taj^ng, terminated by the genitalia, and bear- 
ing dorsally a minute tubercular org^t (described more par- 
ticularly Ixilow) consisting of an orifice, an operculum, and 
a lingula ; genitalia usually dark-coloured ; genitalia of female 
conical or snbconical ; genitalia of male forcipate ; feet slender, 
long, tarsi dimerous, terminal claws three, of which the 
middle one is the shortest. 

The eggs, which are ellipticid, pednnoulaMd and usu^y 
yellow or orange in colour, are produced in great numbers, 
but seemingly only once in a year, althot^ it would appear 
(according to B4aumur and Eegeerl that the period required 
for batching is ten days or a fortnight. 

The larva, as soon as it is hatched, fixes itself on the leaf, 
and, as a rule, never afterwards moves firom its position. In 

* Bignont thinks that perhaps Utexensybetwoor thiee ‘'tavMbla'* 
veins la the lotewing. 

t Westwood (Intsod. to Mod. Class, of Ina, vot. ti., p. M3) says, 
“promUsels 8-Mated but it seems olear that he did SM distinituth 
the mjmipm. me his figure 118, S. 

{'WMtwood (Joe. eti.) "Abdomen iieith«! tabenled nor oomi- 
ottlate” ; suiely an error. Be likewise says of ths Isst— " unguss two,'* 
but in bis fipiN ho shows tbtss. 
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this stage the differentiation of species can be fairly com- 
menced< In general form and outline there is little distinc* 
tion, the larvae being (as far as is at present known) always 
elliptical and flattish ; but in the colours, in the character of 
the secretions and fringes, in the arrangement, or the absence 
of hairs, spines, pustules, or other features, it is possible to 
note clearly enough the specific differences, as will be seen 
from the descriptions and figures given in tliis paper. Gene- 
rally, in the earliest form of the larva, it is simply a thin, 
flattish, elliptical, motionless object in wliich no trace of 
organs is visible with the exception of an oiiflce near one 
extremity, which in this paper 1 term the “ vasiform orifice,'' 
and of which I shall speak more particularly presently. As 
the larva grows, indications of the rostrum appear, and still 
later rudiments of feet and antennae may be faintly traced. 
According to the two authors mentioned above, the larva 
remains in this state only for about a fortnight, and then, 
without change of position or discarding of its envelope, 
passes i)ito the pupa stage. This is the view adopted by 
most writers on the family, and it seems to be, as a general 
rule, correct ; so that there is extreme difficulty in recognis- 
ing, except perhaps by size, the difference between a late larva 
and a pupa, and most authors seem to speak indiscriminately 
of both, under the names of “early larva,*’ “adult larva,” 
“nymph,” Ac., these, stages l)eing appai'ently usually dis- 
tinguished by the more or less definite outlines of the rudi- 
mentary feet and antenme. In 1889 (Trans. N.Z. Inst., vol. 
xxii.) I pointed out that in Aleurodes asplenii, otherwise 
sufficiently normal as regards the question here referrdd to, 
it is possible to differentiate the larva from the pupa by 
reference to the secreted waxy fringes. Still, as a rule, it 
may, perhaps, be admitted that in this family the typical 
larva passes nearly imperceptibly into the pupa stage. But 
I am able in this pa^r to report some species {eg,, A. floccosa, 
A. piperU, Ac.) in which the larva is clearly distinct from the 
pupa, and ih its metamorphosis discards its envelope, the 
exuviae remaining attached to the pupa-case. In these 
species I am unable to detect any rudimentary organs in the 
larva. 

It is possible that at a future time it may be thought 
neoessfiury to create a uew genus, or perhaps a sub-genus, for 
the species which thus depart from the usuid rule* 1 report in 
this paper only four of these ; but others may hereafter be 
iouna. However, at present I shall not separate them. In 
only of the lour (.A. piperU) have I yet seen the adult 
fbnUy and that does not seem to present any remarkable 
lestutes. 

The papa-case, as remarked above, in the normal state 
«7 
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may be clistinguiBhed from the “ late larva " principally by its 
size. But it happens not nnfrequently that there are other 
characters 'which may be employed, uolour may be to some 
extent considered, and in many cases the pupas can l>e recog* 
uised by their darker tinge. As a rule, also, the rudimentary 
feet and antenna) are in this stage much more distinctly 
visible, although sometimes A, barodensisy A, limbaUiy 
Ac.) the very dark colour prevents, this. Again, sometimes 
the fringes or hairs of the larva are absent from the pupa 
{e,g,y A. asfileniiy A, cotesii), or the arrangement of the hairs 
or wax may differ (e.g,, A, hirsuia). On the whole, it is not 
difficult to decide whether a speimen is a larva or a pupa, 
though there are exceptions ; of course, there can bo no doubt 
in those cases where the larval exuvias are seen on the dorsum 
of the pupa. 

T may here remark, in passing, that, as far as my experience 
goes, the AUurodidee differ from other Hoinoptera in being 
always on the under-surface of leaves. Coecidee and Psyllida 
are found indiscriminately on leaves or twigs, and often on 
both upper and lower surfaces of a leaf; but 1 have never seen 
an Aleurodes except on a leaf, on the lower side — I mean, of 
course, a larva or a pupa. 

It remains to speak of an organ which is quite charac- 
teristic of this family, and whicli, more or less modified, is 
visible in every stage of ^wth ^ter the egg. Viewing an 
Aleurodid larva or pupa with the naked ep, or >vith a lens of 
low magnifying-power, it is scarcely possible to distin^ish it 
from a Goccid, especially of the section Lecanina, especially if, 
as sometimes happens (e.g.y A, dedans), there is a cleft in the 
abdominal extremity. But on applying a greater magnifying- 
power it is observed that, whereas in a Lecanid there are two 
minute sobconical lobes visible on the abiiominal dorsum, 
there is seen in an Aleurodid a minute orifice, more or less 
elliptical or snbconica! posteriorly, and more or less depressed, 
or even sUj^tly convex, anteriorly. This orifice is partially 
closed by a plate which is binged on the anterior ed^e of the 
orifice, rat ooes not extend altogether to the postenor 
No author known to me has entered into any details regarding 
this organ ; and yet> as it is persistent in one form or another 
from the earliest larval stage to the latest adult state, and is 
entirely obaracterisric of the family, it may be well to eluoi* 
date it as far as possible. Signmet merely remarks that in 
the adult there is on the last abdominal segment **a kind of 
elongated tubercle of varying shape, apparently allied to the 
eometfbBoi Aphis'*; but he does not say anything about i^s 
presenoB in the earlier stages. 1 have not found any other 
author Who pays pajrticalar attention to this organ except Mr. 
B. T. Lewis (Joum. of Quek^ Micr, Clubi 18W), who 
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mentions it, and gives figures of it on the adult only ; and Mr. 
J. W. Douglas, who, in the Enionioloyista* Monthly Magazine^ 
1B91, figures the organ on the pupa of A, rubiGola. 

I have in this paper noted carefully what soein to be 
sjpecific variations in this orgaHt believing it to be quite a valid 
differentiating character. It consists of three parts. First, 
an orifice in the dorsal surface of the abdominal region, to 
which 1 have given the name of the “vasiform orifice/* 
from its general outline. SecondU^ a plate hinged upon the 
anterior edge of the orifice, whicn I call the ** operculum," 
and which does not entirely cover the orifice. Thirdly, a 
more or less slender, subcylindrical, tonguedike tube, which I 
call the lingula," and of which the length varies oonsider- 
ably, being sometimes shorter than the operculum (A-fodiens), 
Bometimes very much longer {A. decipiem). In the adult 
stage the lingula, as a rule, does not project when at rest, the 
whole organ then appearing as a simple open tubercle on the 
abdominal dorsum; but in some species (e.g., A- asparagi^ 
and in all probability A, decipiens) it protirades as a con- 
spicuous cyhndrical tongue. The lingula also very frequently 
bears some fine haii*s or setae, varying from extremely minute 
to considerably long ones. 

I strongly incline to the belief that this organ is con- 
cerned with the secretion of ** honeydew." The Aleurodida 
do not seem to produce this substance in such quantities as 
the Coecida and the Aphidida, and the leaves which they 
attack are therefore usually less subject to be covered mih 
black fungus than is the case with those families ; but they do 

? iroduce some. For example, Messrs. Biley and Howard, in 
n$sct Life, 1893» p. 316, observe of A, eoooiz, **The upper 
surface (of a leaf) is frequently attacked by a smut-fungus 
which is develop^ on the honeydew thrown down from 
the tmder-sidee of the leaves above. The honeydew attracts 
numerous ants." In my paper ** On the Honeydew of Ooccida 
and the Fungus accompanying these Insects" (Trans. N.Z. 
Inst.^ 1886, n. 41), I drew special attention to this secretion 
.and to the blackening of the leaves by it, and I described and 
flguired an organ which I had actually Been employed in the 
j^oduotion of honeydew in the species Ctenoohiion elaocarpi. 
That species belong to the Ooccid section Lecanum, and in 
that section, on the abdominal dorsum, there are always pre- 
itent ytwo suhiriangular projecting lobes, from between and 
beheath which the tabular organ just mentioned was^pro* 
traded whilst 1 was watching the epecimen. I am convinced 
tfaaV the oi. Aleurodea is homologous with the 

. of Otenochiton, and that its function is the 
seydew. 
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mo that he is informed that ** something analogous [to the 
lingula] is found in certain Coleoptera adjacent to the genera- 
tive organs, and that they are regardeci as of the nature 
of palpi/' But 1 think that the explanation which has just 
been given will be nearer the truth. 

As regards the waxy secretions of the Aleurodida, I nmy 
say that, in my experience, they never take the form of solid 
homogeneous plates, as in some Coccida, Often, when an 
Aleurodcs pupa is lifted from a leaf, a ring of wax is left 
behind, and to the naked eye appears rather solid ; but on 
close examination it is seen to be composed of adjacent tubes. 
The marginal fringes and dorsal wax of larv® and pupie are 
also not solid. On the other hand, I think they scarcely reach 
the same degree of fineness and ** ftufiiness " as the secretion, 
say, of some Dactylopida or Aeaiithococcidis, which seems 
really like soft cotton. In chemical composition, doubtless, 
the secretion of an Aleurodid will not differ from that of a 
Coccid. Amongst the species described in this paper, A, 
croceata has the most solid-looking marginal wax ; but even 
in that close observation will detect a tubular structure. This 
fact arises from the character of the margin in the larva and 
pu|>a. The figures which I give show that the margin is never 
quite entire, but presents a **crenulat6d’* appearance, more 
or less conspicuous. The *^crenulatious*’ are merely the 
extremities of cylindrical tubes closely adjacent, each of 
which has the function of secreting waJi, and this wax, there- 
fore, necessarily preserves the form impressed upon it at its 
origin. It does not necessarily follow that a crenulated 
margin always carries a fringe ; for example, A. hirsuta has 
deep crenulations but no fringe. 

A curious illustration of my remark just now, that the 
Alenrodidoi affect only the under surfaces of leaves, and never 
(or scarcely ever) the upper surfaces, and therein differ h’om 
other Homoptera, has been furnished to me since this paper 
was written. Mr. G. Musson sent me, from the Kurrajong 
Hills, in New Booth Wales, some leaves of Syncarjda lauri* 
folia which were covered with numbers of very deep pits on 
the upper surfaces, the other sides being pressed out into con* 
spicuous elevations. Examining these with a lens, 1 found in 
each pit what seemed to be an Aleurodid WPa, looking dor- 
soliy very much like that of A. meUcyti, Wnen, however, 1 
extracted one of these, I found that the rudimentary feet and 
anteff nsQ were not enclosed in the pupa-case, but were very dis- 
tinctly free and active (the ventred surface of the insect beiDg 
exceedingly convex) ; and on examination, under the micro- 
scope, no trace appeared of any vasiform orifice. Further, 
the extremity of each foot was furnished with a fan-dbaped 
pad beneath the two claws. It was clear, therefore, that I 
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had to do with a Psyllid» and not with an Aleurodid, a fact of 
which I had originally some suspicion when I saw the insects 
on the upper instead of the under surface of the leaf. But 
the very great dorsal similarity, at first sight, to an Aleurodid 
showed the necessity of much care before arriving at a 
decision. 

A paper on Aleurodida would be incomplete without some 
notice of the means available for destroying these injurious 
insects, or at least minimising their effects. They are very 
closely allied to the Coccula, and derive their nourishment from 
plants in the same way — through their rostral tubes ; and a 
similar mode of combatting them will be available for both 
families. The most successful plan will therefore be, as for 
Coccida, applications of kerosene emulsion in the form of 
spray. 1 see no reason why the formula used against Coccids 
should not be good against Aleurodids. That formula is as 
follows : Take of common soap, |lb. ; kerosene, 2 gallons ; 
soft water, 1 gallon. First dissolve the soap in the water, 
heated to boiling, then add the kerosene, and churn the 
mixture until a creamy fluid results, wdiich thickens on cool* 
ing. Dilute with nine or ten (or, for tender plants, twelve to 
fourteen) times the quantity of water. Apply in the form of 
the finest possible spray by using one of the different kinds of 
^‘cyclone'' nozzle, in dry, and preferably cloudy, weather, re- 
peating the dose after about ten days. 

The foregoing formula was recommended by me several 
years ago in my ** Scale-Insects of New Zealand," and I have 
not seen any reason since to change it. 

The process just mentioned is intended for the larval and 
pupal states of Aleurodidai, and will undoubtedly require some 
care on account of the habit (already noted) of these insects 
to attach themselves almost, if not quite, exclusively to the 
under-sides of leaves, where it is, of course, diffioirlt to get at 
them. In the case of such trees as orange, or tall plants like 
eugar-oane, the trouble is less than with low-growing plants 
such as tomato, cabbage, or tobacco. Still, the spray may be 
made to reach even these satisfactorily. 

When the Aleurodids are in their adult stage they may be 
treated like Apludes on roses or other plants, and tobacco- 
water, or soapsuds, or the well-known Gishurst compound ’* 
be used. If not over too large an area, advantage may be 
tisken of their habit of, rising on the wing in numbers when 
tho plant is disturbed, and then after a few minutes settling 
While in the sir they may be eaailv caught, some- 
tuhes in hundreds, in an ordinary entomological net, and 
destroyed. 
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Genus AlkukodbBi Latreille. 

Insects attacking plants, oviparous ; metamorphosis incoui' 
plete; fixed in the earlier stages to leaves, free and active iu 
the adult stage, when they usually have a habit of rising iu 
a cloud when disturbed and settling again after a short 
time. 

Adults of both sexes having four wings, which are usually 
floury, and may be immaculate or spotted or patched. Antennio 
of seven joints. Eyes rcniform (or more seldom divided), the 
anterior segment the smallest; two small simple ocelli be- 
tween the eyes. Mouth-parts consisting of a conical or sub- 
conical protruding rostrum, at the end of which are three 
tubular suctorial 8 et£e,and beneath the rostrum is an elongated 
Bubcyiindrical free mentum 4 the mouth and digestive organs 
are present in both adult sexes. Fu'st two joints of the an- 
tennae small and simple ; remaining joints long, slender, and 
numerously ringed ; the last joint terminates in two minute 
spines. Feet long and slender, none of the joints being much 
thickened ; tibia usually about twice as long as the tarsus ; 
tarsus two-jointed, ending with three claws, of which the me- 
dian is small and spiny. Abdomen in both sexes bearing 
dorsally on the last segment a more or less tubercular (honey- 
dew) organ composed of an orifice, an operculum, and a 
lingula ; the lingula usually concealed, sometimes projecting. 
Genitalia terminal ; genitalia of female conical, more or less 
acute, divided into two sections, between which is the ovi- 
positor; genitalia of male forci]^te, enclosing the penis. Wings 
exhibiting in each only a single median vein with one basal 
posterior branch ; the wings are carried flat at rest. 

PupsB enclosed in more or less transparent chitinous casea 
of. elliptical form, convex above, flat beneath, fiudimentary 
antennsB, feet, and wings enclosed, and in many cases visible 
through the case. Eostrum and setSB protruded. Xhipa-case 
naked, or bearing hairs or spines, which may carry more or 
less of dorsal wax or meal; margin composed of adjacent 
tubes, from the ends of which may be pr^uced a fringe of 
waxy threads, varying in length and in solidity ; this fringe is 
sometimes replaced by a ring of wax more or lees thick and 
elevated ; sometimes the fringe is entirely absent. On the 
abdominal dorsum is an (honeydew) organ similar to that of 
the adult, but usually less tuberoulm: ; the lingula may pre* 
trude or be obsolete. 

Larvs 9 elliptical, usually flat and thin ; sometimes enclosed 
in chitinous cases, which are discarded on changing to the 
pupal state. Organs in the earliest stage not usuaUy retrog- 
nisable^ but becoming faintly visible with the growth of the 
insect. Dorsal abdomiiial organ as in the pupa. 
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Eggs elliptical, with a short peduncle for attachment to 
the leaf. 

The relationship between Aleurodes and a Coccid of the 
section Leeanina, or a Psyllid of the section Triozina, is very 
noticeable in the earlier states; and the principal character 
by which it can bo distinguished is the vasiform orifice, which 
has its counterpart in a Lecanid in the abdominal lobes, and 
in a Triorid in the “ anal ring" (see my paper on PsylUda, 
IVans. N.Z. Inst., 1889). Another, but less conspicuous, 
difference is in the feet : in a Lecanid there is but a single 
claw, and in a Psyllid the two claws have beneath them a 
fan-shaped pad. The adult Aleurodes differs from Coccids in 
the possession of four wings in both sexes, and from Psyllids 
in the single median vein of both wings. 

For a reason of which 1 am not aware, the word “ Aleu- 
rodes’’ has been treated by all authors as feminine. I have 
not thought it worth while to disturb the arrangement. 

1. Aleurodes abutUouea, Haldeman. Jonm. Amer. Hoc. 
Sci. and Arts, 1800, 2nd ser., p. 108. 

2. Aleurodes aoeris, Geoffroy. Chemm aceris ovatm, Geoff. , 
Hist. abr. des Insectes, 1764, p. 509; Aleurodes aceris, 
Btirensprung, Zeit. fur Zool. Alton und Bunn., 1849, 
p. 176 ; Bouch^, Entom. Zeit. Stett., 1861, p. 108 ; Frauen- 
feld. Verb. Zool.-Bot.-Gesellsch., Wien, 1866, p. 795 ; 
Signoret, Ann. de la Soc. Entom. de France, Dec., 1867, 
p. 894. 

8. Aleurodes aiqpiiu, Goldi. Mittheil. Schweitz. Entoui.- 
GeselllKfit., vii., IH^, p. 250. 

4. Aleurodes aspantgi, Lewis. Jouru. Quek. Micr. Club, 
1895, p. 88 ; Bep. Ealing Soc., 1898, p. 1. 

5. Aleurodes scpleall, Maskell. Trans. M.Z. Inst., 1890. 
vol. xxii., p. 178. 

Vasiform orifice suboonical ; operctilum small ; lingula 
moderate, olavate. 

6. Aleurodes uveOaiUB, ^gnoret. Ann. de la Boo. Entom. 
de France, Dec.,. 1867, p. 885; Douglas, Ent. Mo. Mag., 
1894, voh.xxx., p. 154. 

1 , Aleurodes bsuksUs, MaskeU, sp. nov. Plate XEV.-l. 

. Larva brown, sUiptical ; length about ^iu. Ma^n dis- 
tiriiidly eromda^ but bearing no fringe. Abdominal seg- 
.mehiia fairly distinct. Borsnin bearing, vrithin the margin, a 
low of ios^im, stnmg 4^es, winch four, on the anterior 
tegibn, eileud beyond the margin; also, on the anterior 
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thoracic region, six other spines in two rows ; the extreinities 
of all these spines are dilated into three minute spicules* 
Vasiform orifice with regularly convex sides and end, the 
anterior edge concave; operculum moderate, subcircular; 
lingula obsolete* 

Pupa-case intense glossy black, ilactish, elliptical ; length 
about Abdominal segments moderately distinct. Margin 
crenulated, but less conspicuously than in the larva ; there is 
sometimes a small fragmentary waxy fringe. Dorsum bear- 
ing rows of short fine hairs in place of the strong spines of 
the larva. 

Adult form unknown. 

Bab, In Australia, on Banksia integrifoUa and on Gallut^ 
teinon linearis. My specimens wore sent from Melbourne by 
Mr. C* French. 

8. Alenrodes barodensis, Maskoll, sp. nov. Plate XXV.— 2* 

Eggs orange -coloured, rather large, oval, pedunculated; 
length about empty shells are found in 

large numbers on the leaf. 

Larva dark-brown, becoming later almost black ; elon- 

S ated elliptical; slightly convex; abdominal segments fairly 
istinct ; length about ^in. Margin minutely crenulated, and 
bearing a short white waxy fringe, which is frequently very 
fragmentary or absent. Dorsum bearing, within the marmn, 
a row of about thirty-two small simple circular pores ; within 
these is a transverse row of four on the anterior thoracic 
region, another transverse row of four on the anterior ab- 
dominal region, a longitudinal row of four on each side of the 
abdomen, and one on each side of the vasiform orifice. Vasi* 
form orifice subconical, the posterior extremity slightly pro- 
duced ; operculum short, rounded, subconical ; lingula cylin- 
drical at the base, afterwards widened, finally ta]^ring, not 
quite reaching the edge of the orifice. 

Pupa-case very dark-brown or glossy -black ; very elon- 
gated, elliptical, with sides nearly straight, the width only 
about one-third of the length. Dorsum sometimes slightly 
convex, sometimes flat, sometimes slightly concave; ab- 
dominal segments indistinct. Vasiform orifice apparently as 
in the larva, but difficult to make out on account of the very 
dark colour of the case. Margin crenulated, and bearing a 
very elegant, long, snowv-wbite fringe of slender waxy eyfin** 
dricai tubes. There is frequently some white powdery meal 
on the dorsum, which prooably bears TOres as iti the larva, 
but it is most difficult to detect them. The ventral surface is 
flat, brown ; the rudimentary organs ate not distinct, owing 
to the dark colour. 

Adult form unknown. 
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Ilab. Tn India, on Sacchamm officinale. My specimens 
Avere sent by Mr. Cotos, late of the Indian Museum, Calcutta, 
from Baroda. He informed me they were rather damaging to 
the sugar-cane in those parts. 

The very elongated form is distinctive, besides the black 
colour. 

9. Aleurodes bergili Signoret. Ann. de la Soc. Entom. de 
France, Dec., 1867, p. 396. 

10. Aleurodes brassies, Walker. Catal. of Homopt. in Brit. 
Muh., p. 1092; Koch, Pflanzenlause, p. 326; Frauenfeld, 
Verb. Zool.-Bot.-Gesellsch, Wien, 1867, p. 794; Douglas, 
Ent. Mo. Mag., 1896, vol. xxxi., pp. 68, 97. 

11. Aleurodes capreas, Signoret. Ann. dc la Soc. Entom. 
de France, Dec., 1867, p. 384, 

12. Aleurodes carpini, Koch. Die Pfianzenliiuse, Aphiden, 
1867, p. 396 ; Signoret, Ann. de la Soc. Entom. de France, 
Dec., 1867, p. 382; Douglas, Ent. Mo. Mag., 1896, vol. 
xxxi., p, 117. 

IS. Aleurodes oerata, Maskoll, sp. nov. Plate XXVI. — 1. 

Larva yellow, flattish, elliptical, with a slight constriction 
near the posterior extremity; length about Dorsum 

hairless, but there are some scattered, extremely minute 
simple circular pores which produce a small quantity of white 
me^, and this sometimes rises into small lumps of felted 
threads. Margin thickened, formed of closely adiaceiit cylin- 
drical tubes, the ends of which form minute orenulations, from 
which springs a fringe of moderately long white wax. Vasi- 
form orifice irabconical, with concave anterior edge and emar- 
ginate sides ; operculum regularly subelliptical ; lingula not 
quite reaefaiug the end of the orifice. 

Pupa^case orange-yellow; outline as in the larva, but 
rather more convex; length about Dorsum hairless, 

but bearing many small simple circular pores, not set closely 
together ; from these pores is produced a quantity of white 
wax much more plentiful and solid than in the larva ; some- 
times it forms only a thick, nearly homogeneous shell cover- 
ing the insect ; in other cases it is produced in several curling 
and irregular more or less cylindrical processes; in others 
agidn^ several pupm are covered by one ^^lomerated mass. 
Mfergtn as in the larva, and bearing a similar white fringe, 
ainoi^st the tubes of which are some slender threads longer 
than the fringe: On turning over the pupa-oase the nidi- 
mentsarjr orgsins are clearly visible. 

Adult f<^ unknown, 
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Hob. In Now Zealand, on Fagua meuzmii. My epeci* 
mens were sent by Mr. Baithby, from Beefton. 

This handsome form may be easily mistaken for a Coccid. 
It is typical of the family in'this respect ; that the pupa is dis- 
tinguishable from the larva principally by size and the larger 
quantity of waxy matter. 

14. Aleurodea oltri, Biley and Howard (Ashmead). hiaeet 

Life. 1898, p. 219. 

15. AleuTOdaR oomata, Haskell, sp. nor. Plate XXVI. — 2. 

Eggs yellowish-brown, elliptical ; length about ri^in. ; 

peduncle rather short. 

Larva yellow ; somewhat thick, fiattish, regularly ellip- 
tical ; length about ^in. Dorsum bearing four longish fine 
hairs, of which two are on the cephalic region and two close 
to the vasiform orifice. Margin entire, not thickened, bearing 
a row of rather long, strong hairs, sixteen on each side, aud 
two shorter ones at the abdominal extremity. Budimentar^ 
eyes dark-red, tubercular, may be made out. Vasiform ori- 
fice broad, short, subelUptical ; operculum short, transversely 
divided ; lingula obsolete. 

Pupa-case yellow ; elliptical; length about u>g^in. The dor- 
sal four hairs as in the larva, and there is usually a sm^ 
quantity of dorsal white meal. Abdominal dbgments indis- 
tinct. Margin with wide, shallow crenulations ; marginal 
hairs as in the larva. Vasiform orifice, operculum, and lin- 
gula as in the larva. On turning over the pupa-case the rudi- 
mentary feet, antennte, &c., are clearly visiole. 

Adult of general normal form ; length of body about ^in. 
Head and thorax dark-yellow . Abdomen lighter yellow. Oeni- 
taliabrown. Wings narrow, grey ; nervnre straight ; tbebasal 
branch very short, almost obsolete ; margins of wings minutely 
serratulate, each serration bearing a minute sphw; on the 
anterior edge of the hind-wing ore four very fine hairs. The 
fore-wing bears four faint brownish patches difficult to dis- 
tinguish ; they form almost two transverse bands, but do not 
seem to meet at the nervnre. Oenitalia of male and female 
normal ; each arm of the forceps of the male bears a few staort 
hairs. 

Mab. In Fiji, on a gramineous plrat unknown to me. My 
specimens were sent by Mr. B. L. Holmes. 

This speoies may be distinguished by the marginal aud 
dorsal hairs of the larva and p^. Something similar may 
be seen in A. eitri, Biley and Howard, as flgnred in Inaeot 
Life, 1893, p. 219; but that ^leeies has four cephalic and 
four posterior long dorsal hairs; its wings aie immaculate, 
wad the adult mme bears remarkable tufts of wax on the 
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abdomen; the serrations of the wing-margins are also dif- 
ferent. 

16. Alenrodea oorni, Haldeman. Journ. Amer. Soc. Sci. 
and Arts, 1860, p. 108; Signoret, Ann. de la Soc. Ent. de 
France, Pec., 1867, p. 398. 

17. Aleurodes ooteaii, Maskell, sp. nov. Plate XXVII,— 1. 
Larva yellow, the median region darker than the margin ; 

form elliptical ; length about ^in. In the earliest state only 
very faint indications of the insect itself appear, and the 
whole is very thin and flat ; later on the enclosed future pupa 
begins to be visible, and the ventral surface becomes more 
convex ; the eyes also appear. The larval integument becomes 
too small for the growing insect, and splits longitudinally ; 
and in the early pupal state it may be seen attached along the 
dorsal edges of the pupa-case. Margins somewhat thickened, 
tile adjacent tubes forming minute crenulations, and within it 
the dorsum bears numbers of very small circular pores ; from 
these and from the marginal tubes is produced a quantity of 
white waxy matter, some of which covers the dorsum in 
scattered patches, and the rest spreads out round the larva in 
a very long fringe of delicate threads, frequently much longer 
than the insect itself. This waxy matter is very brittle, and, 
as a rule, the whole surface of a leaf is powdered over with 
the fragments, making the leaf look as if mildewed. 

Pupa-case, in the earliest state, scarcely distinguishable 
from the late larva ; afterwards, as the insect grows, it be- 
comes much thicker. The form remains elliptical ; the length 
reaches about Xin. The dorsal disk is slightly convex, 
flattened towards the margin; it is larger than the ventral 
ditic, and slightly overlaps the sides, which are vertical. The 
hollow thus formed is covered by a ring of thin white wax, 
and there is also a plate of wax beneath the ventral surface ; 
portions of this ring and of the plate are frequently seen 
amongst the long threads of the larva. The pupal margin is 
cretmhited, but bears no fringe, and the dorsum has no pores 
or wax. The outline of the enclosed pupa may be made out 
mdistinctly on the dorsum, and the rudimentary organs vent- 
rally on tuning over the ease. Yasiform orifice subconical, 
with reghlarly convex sides, the anterior edge concave ; oper- 
enhun snbi^Hptioal ; lingula very short, not extending beyond 
the opjsrctdum^ ' 

Adult form unknown. 

Mai. In India, on Sow. My specimens were sent by Mr. 
totes, la)te of the IndiSn Museum, Calcutta. They came from 
Beiuctiistan. I have named the species alter him. 
The ov^apping of the sides by the dorsal disk of A . ecte^^ii 
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is found also in HS: New Zealand species, A. fagi, MaskolU 
1889; but that insect has no fringe, and the margin bears 
twenty-four hairs. 

18. Aleurodes crooeata, Maskell, sp. iiov. Plate XXVTI. — 2. 

Larva light-brown, thin, flattish, elliptical ; length about 

Ain. Dorsum bearing two spines on a level with the rostrum, 
but no others, nor any hairs. Margin deeply crenulated, 
truncate at the posterior extremity, where there are two 
rather long setae. Fringe absent, or very fragmentary. 

Pupa-case dull-black, elliptical ; dorsum convex ; length 
about ^in. ; abdominal segments fairly distinct. Dorsum 
apparently without hairs or spines. Margins deeply crenu- 
lated, and surrounded by a mass of yellow wax, which is com- 
posed of slender tubes so closely adjacent as to be almost 
homogeneous; this fringe is not flat, but has the internal 
edge elevated, so that the pupa-ease looks raised up on a 
sloping yellow ring. Vasiform orifice small, subconical, with 
a very convex anterior edge ; operculum nearly covering the 
orifice ; lingula short, subcylindrical. 

Adult form unknown. 

Hab. In Australia, on Styphelia (Monotoca) eUiptica, My 
specimens were sent by Mr. Froggatt, from Botany, near 
Sydney. 

The sloping yellow waxy ring will readily distinguish this 
species in tne pupal state. This rln^ is so nearly homogene* 
ous that it looks quite glassy and solid. 

19. Aleurodes decipiens, Maskell, sp. nov. Plate XX VIII.-— 1 . 

liarva yellow, with often a pinkish tinge ; elongated ellip- 
tical, the width about two-fifths of the length; dorsum aiightly 
convex; length about ^in. Faint indications of the future 
pupa may be discerned. Dorsum hairless, but covered with 
great numbers of rather conspicuous though not much elevated 
pustules, which are larger towards the margin than on the 
median region. Margin slightly thickened, composed of ad- 
jacent tubes whose ends form crenulations, from which spring 
short curling cylinders of wax usually not set closely together* 
Abdomen distinctly cleft from the vasiform orifice to the pos- 
terior margin, where there is a short seta on each side of the 
cleft. Vasiform orifice conical, very much elongated, the 
anterior edge concave, sides emarginate, nearly one-half the 
length of the cleft ; operculum subcircular ; linmla excessively 
long, but not extending beyond the orifice, oyundrical the 
base, then somewhat dilated, then tapering to a point where 
there are two rather long setm ; the dilated portion of the 
lingula is covered with very minute dots, which may perhaps 
he fine hairs. 
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Pupa-case not observed \vith certainty, but amongst several 
larvte on the leaves sent there is one pupa which may possibly 
belong to this species. It is yellow, elliptical, flattish ; length 
about i^in. ; margin and marginal cylinders as in the larva. 
Dorsum covered with m^eat numbers of pustules, smaller and 
less conspicuous than those of the larva, and bearing also six 
short spiny hairs, one on each side of the rostral region, one 
on each side of the thoracic region, and one on eacn side of 
the vasiforui orifice ; also eight transverse rows of minute 
circular pores on the cephaUc and thoracic regions. The 
abdomen is distinctly cleft, and there are two short seta} at 
the posterior extremity. But the vasifonn orifice differs from 
that described above: it is subcircular, wuth a concave anterior 
edge ; operculum rhornboidal ; lingula very short, not extend- 
ing beyond the operculum. The rudimentary antenme and 
feet may be made out with mo<lerato clearness. 

Adult form unknown. 

Hab, In Australia, on Hiyphclia (Monotoca) elliptica. My 
raecimens were sent by Mr. Froggatt, from Botany, near 
Sydney, in company with A. croceatu. 

The principal feature of the larva of this species is its 
remarkable resemblance to a Goccid of the section Lecanince, 
At first sight the abdominal cleft seems to point directly to a 
Lecauiuin, and the characters of the dorsum and the margin 
might also be Lecanid; but an examination of the very peculiar 
vasiform orifice and its lin^la shows that it is clearly Aleurodid. 
I have thought it well to indicate by the specific name the de- 
ceptive nature of the general appearance. If the pupa above 
described belong to A. decipiem, it will be exceptional horn 
being smaller than the larva; as for the differences in the 
dorsal hairs and vasiform orifice, they may be unimportant. 

20. Aleurodea dubia. Hegeer. Boitrag sur Naturges. der 
Jns., 1869, p. 14; Signoret. Ann. de la Soc. Bntoin. de 
France, .Dec., 1867, p. 892. 

21« Aleurodea erigerontiBi Maskell, sp. nov. Plate 
XXVIIL— 2. 

Larva not observed. 

Puparcase pale-yellow, flattish, elliptical; length about 
;i^in. Abdominal segments moderately distinct. The cn- 
efosed pupa is brownish, and faintly discernible dorsally ; ou 
turning over the case the rudimentary feet and antennas may 
be made out, but confusedly, ^armn composed of slender 
tt^s, giving it a flutol appearance, their ends forming ipinute 
crenulatioBS ; it bears a snort fringe of white, straight cylin- 
dere o{ wax, which is frei^uently very fr^mentary. Dobuin 
hairless, but exhibiting within the margin a row all round of 
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small tubercalar ftapilleB, sot rather closely together; from 
these spring moderately long, curling, white waxy cylinders, 
which are extremely brittle, and therefore frequently, broken 
off. Within this series the dorsum has eight large circular 
orifices, two on the cephalic, four on the thoracic, and two on 
the abdominal regions. Yasiform orifice elongated, conical, 
with emargiuate sides, and a deeply bifid apex ; operculum 
elongated, conical, with emai^nate sides, and end rounded ; 
lingula moderate, extending a little beyond the operculum, 
its outer end clavate and eniarginate. Eyes red, reniform ; 
after treatment with reagents they appear fiuted at the base. 

Adult form unknown. 

JBab. In Mexico, on Erigeron sp. My specimens were 
sent by Mr. T. D. A. Ck>ckcrell. 

This species is closely allied to A. nicotiana, described 
below; but differs in the numl>er and arrangement of the 
large dorsal orifices, in the Tasiform orifice, uid in the absence 
of lateral depressions. 

22. Aleurodes et^enite, Maskell, sp. nov. Plate XXIX. — 1. 

Larva dull-white or grey, or slightly yellowish; form 
roundly elliptical, the anterior edge very sligntly compressed ; 
dorsum scarcely convex ; length about Apn. I^rsum marked 
with very delicate radiating striie. Margin without either 
fringe or hairs, and not at all thickened, but finely fluted' 
and minutely crenulated. Three marginal depressions and 
radiating dorsal patches as described below in the pupa. 

Pupa-case very pale yellow, or greyish ; dorsum veiy 
slightly convex ; form roundly elliptical or subdrcular ; length 
about ^in. as a rule, but reaching ^in. The enolos^ pupa 
is conspicuous dorsally, dark-brown, the segments fairly du- 
tinet ; on turning over the case the rudimentary feet may be 
made out rather confusedly, and the antenns more faintly. 
Dorsum of the case marked with radiating strias, more clear 
than those of the larva: these strus are most conspicuous 
near the margin, which is not at all thickened, nearly entire, 
but marked with narrow but deep channels ^viding it into 
broad segments. At three points in the margin there are 
smdil concave d^ressions, one at each side opposite the 
rostrum, and one at the abdominal extremity. Corresponding 
with these, on the dmrsum, are three very faint radiating 
dotted pat^s: when viewed by transmitted Ugbt, these 
]Mtches are seen to be formed of a laoe-like pattern, with 
small img^ar oeUs, and at their extremity th^ end fat a 
citet^ otifloe deeply crenulated ; the anteritn' ptur extend 
from the rostrum to the margin, the posterior one fcom the 
vasifonn otifloe to the margin. Yasiform orifice tritb straiji^ 
anterimr edge, sides and end segulurly convex ; opteetduttt 
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iisarljr covering the oriBce, and of similar form ; lingula short, 
almost regularly cylindrical, soaroely extending beyond the 
operculum. There is no marginal fringe, nor are there any 
dorsal or marginal hairs. 

Adult form unknown. 

Ht>h. In India, on Eugenia jambolana. My smcimens were 
sent by Dr. .Alcock, Superintendent of the Indian Museum, 
Calcutta. From the great numbers on the leaves it would 
seem that the insect is injurious. They came from Poona. 

A short description of this insect was sent by me to Dr. 
.\lcuck for insertion in *' Indian Museum Notes ” ; but I have 
included it again here in order to note the distinctions 
which separate it, firstly from A. eugenia, var. aurmtii, next 
described, and secondly from A. citri (Ashinead), Biley and 
Howard, Insect Life, 1893, p. 219. As to the first, my 
descriptions and figures will suffice. From A. citri the species 
differs in the entire absence of marginal and dorsal hairs in the 
larva and in the three radiating lace- work patches, of which no 
mention is made by Biley and Howard, but which are con- 
spicuous characters of A. eugenias. 

This insect and its variety, with A. citri, A. melkyti, and 
others, may be placed in a scries of which A . proletella, Linn., 
may be token as the type. 

23. Aleurodea eugeniss, Maskell, var. aurantii, var. nov 
Plate XXIX.-2. 

Larva very pale-yellow, sometimes almost white; form 
roundly elliptioal, ilattish ; length about ^in. Dorsum stri- 
ated, but idle striations are very faint, except near the margin. 
Margin not at all thickened, finely flut^ wid crenulated, 
bearing no hairs or fringe. There are three small marginal 
depressions and three dorsal patches, as in the pupa. 

Pnpa-ease very psle-yeliow, roundly elliptical or snb- 
dtonlsdr, flattish aiwthin ; length about reaching some- 
' times as much as ^in. The enclosed pupa is only faintly 
discernible dorsaUy, rather darker than the case, the abdo- 
minal segmmihi moderately distinct; on turning over the case 
the rudimentary mfguis are less confnsed than in A. eugtmia. 
Dorsum of the ease very finely marked with radiating strias, 
which ate a little more eonspeuous near the margin. Margin 
not ihiokeaed, almost entire, divided by deep narrow channels 
into segments narrower than those of A. eagmce. There are 
thisefr matfinid d^pMsioae, two opposite the rostrum and cme 
at tito ahdomhial entremii^, and three radiating patches 
tOrmthating at titebe depressions ; ^e patches end (ts in ilie 
tffdA in mmiiff sled ’^icalar orifices, but are compoera of great 
mhmte circular porae or dote, wbudido not 
fotm a kosihwonk pattern. Vasiform orifice subtrspesoidiM or 
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sabelliptical, broader than long; operculum nearly fitting 
the orifice ; lingula very short, cylindrical with a dilated end, 
sometimes obsolete. 

Adult form unknown. 

Hah. In India, on Citrm aurantium. Mr. Cotes, late of 
the Indian Museum, Calcutta, sent me some orange<leavo8 
from “ North-west Himalayas," thickly covered with this 
insect. 

I attach this as a variety to A. eugenia on account of the 
similarity in several respects, notably in the dorsal radiating 
patches, though it differs in some others. It has none of 
the marginal or dorsal characters of A. citri, Riley and 
Howard. 

24. Aleurodea fitgi, Maskell. Trans. N.Z. Inst., 1889, vol. 

xxii., p. 176. 

26. Aleorodes flliomn, Ooldi. Mittheil. Schweitz. Entom. 

Gesellsch., 1886, p. 247 ; Douglas, Ent. Mo. Mag., 1891, 

p. 44. 

26. Aleorodes floooosa, Maskell, sp. nov., Plate XXX.— 1. 

Larvie and pupte covered, either singly or in colonies, with 
more or less of white flocculent matter. 

Larva dull -yellow, elongated elliptical; dorsum very 
slightly convex ; length about ^in. The tubes of the margin 
end in very minute orenulations, and bear a white, almost 
always very fragmentary, waxy fringe. The dorsum bears 
eight strong spines in pairs ; the three pairs on the cephalic, 
thoracic, and anterior abdominal regions are rather broadly 
lanceolate ; the pair close to the vasiform orifice are oylindn- 
cid. The larval exuvite are found, as described below, at- 
tached to the pupa-case. 

Pupa-case dull-yellow, elliptical ; dorsum slightly convex ; 
the enclosed pupa brownish, moderately distinct ; length about 
^in. to ^in. ; the median region over the pupa is more con- 
vex than the margins. Margin composed of adjacent tubes 
forming consiacnous crenulations, which bear, besides the 
flocculent matter, a moderately long fringe of straight white 
waxy tubes. Dorsum bearing six long slender spines in pairs ; 
one pair is on the thoracic region, another pair close to the 
vasiform orifice, and a third pair near the abdominal extremity ; 
this last pair frequently bear a pencil of white wax (as shown 
iu my fiBare)i These spines are not lanceolate but cylindrical, 
with tiweronlar bases. The larval exuvie seem to be at- 
tached to the pupal dorsum by the two thoracic long spines, 
and as the larval and pupal colours are the same it is easy to 
mistake the lanceolate larval spinet as belonging to the papa. 
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Vftsiforcn orifice twice as broad as long, anterior edge concave, 
posterior edge nearly straight, sides rounded; operculum 
short, broad, subelliptical ; lingula obsolete. 

Adult form unknown. 

Sab. In Jamaica, on Lignum vita, in company with A. 
ateltata (described below), which is frequently seen entangled 
in the flocculent mass of A . floccosa. My specimens were sent 
by Mr. Ckxikeroll. 

The dorsal spines (difiering in the larva and the pupa) will 
distitiguish this species. Perhaps, when the adult is Known, 
the insect may be found to be an Akurodicm, in which genus 
A. ationa, Morgan, and A. cooois, Curtis (also West Indian 
species), produce masses of flocculent matter. Clearly, how- 
ever, the organs whicb I have described separate A.Jioccosa 
from these two ; and I find no mention anywhere of the carry- 
ing in them of the larval exuvis on the pupal dorsum, surely an 
important character. 

27. Alenrodes fbdiens, Maskell, sp. uov. Plate XXX.— 2. 

Larva dull - yellow, flat, elliptical ; length about 
Dorsum faintly striated transversely. Margin very minutely 
crenulated, and bearing no fringe or hairs. 

Pupa-case dull-y^ow, flat, almost circular; diameter 
about ^in. Enclosed pupa dearly discernible, of a darker 
colour than the case; abdominal segments distinct. The 
ease is mai'ked with radiating striie, but there are no tubercles, 
hairs, or pores, nor any radiating patches. Margin slightly 
thickened, almost entire ; no marginal hairs or fringe. Vasi- 
form orifice subconical, anterior ^e slightly concave, sides 
rounded, apex a little produced ; operculum subtrapexoidal, 
oovering about half the orifice ; lingula very short, not extend- 
ing beyond tbe operculum, frequently obsolete. On turning 
over the case the rudimentary feet and antennee are clearly 
visiUe: in a late stage the eyas also become very distinct. 
The pupiB excavate rathw deep pits in the surface of the leaf, 
on the under-side, just large enough to bold the case ; on the 
Ulster side of tbe leaf there is a corresponding elevation. 

Adult form unknown. 

S«h. In New Zealand, on Drimyi amUaris. My speci- 
mens wem sent by Mr. B. Baithby, from Beefton. 

The fonnatimi of pits in the leaf is characteristic of this 
MMcIes. Ijn this proceechng it resembles the Goccid insect, 
Mbuaeoetm fy$tor, Maskellt^ 1883, which acts in a rimilar 
mamunr on cttUmnghaMii ; and the Aleurodesmay 

eadly be mistaken at first sight for a Oocoid. 1 have no 
idea df tbe mehiier in which this excavation is performed, or 
fl( the orgahs' which nmy be. employed in it. I have remairksd 
in my papen on Ocoowto when refer- 
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ring to several species of that family which burrow more or 
lees deeply into leaves or twi^. 

26. Aleurodes firagaiiss, Walker. List of Homopt. in Brit 
Mus., 1851, 1092 ; Signoret, Ann. dc la Soc. £nt. de 
France, Dec., 1867, p. 383. 

29. Alenrodes firaxini, Signoret. Ann. do la Soc. But. de 
France, 1867, p. 386. 

30. Alenrodes goyabe, Goidi. Mittheil. Schwoitz. Bntotu. 
Gesellsch., 1886, vii., p. 248. 

31. Alenrodes hlrsnta, Haskell, sp. nov. Plate XXKI. — 1 . 
Larva pale-yellow, very thin and fiat, elliptical ; length 

about ^in. Dorsum bearing about twenty-eight rather long 
slender spines, which may be considered as arranged in two 
series, one submarginal, the other median; the extremities 
of these spines are dilated, and bear three very minute spicules. 
Mai^n distinctly crenulated, but the tubes are very indistinct ; 
there is no fringe ; there are three small marginal depressions, 
one on each side opposite the rostrum, and one at the 
abdominal extremity. 

Pupa-case pale-yellow ; elliptical, the cej^alic re^on 
somewhat acuminate; length about ^in. ^e marginal 
remon is flat and> thin, the portion covering the pupa coo- 
siderably convex ; the enclosed pupa is clearly visible. The 
margin is as in the larva, with three de^ssions; there is 
BO mnge. The dorsum bears, just within the margin, a 
series of very long slender cylindrical spines, forty-eight in 
ail : there is a second series of about sixteen (eif^ht on each 
side) following the base of the median convexity; and a 
third of six or eight on the median region; the ends (rf 
most of these spines are dilated as in the larva. Yasiform 
orifice ronn^y suboonioal, with sh^htly ooncave anterior 
edge ; operculum similar, nearly covenng the orifice ; lingula 
apparently obsolete. Budimentary feet and antennas indit- 
tinct. 

Adult form unknown. 

Hob. In Australia, on Acacia Imigi/oUa. Specimens sent 
by Mr. Eroggatt, from Sydney. 

This ^ecies seems to approach A. pMUyna, Holiday 
(Entom. Mag., 1836, p. 118), nut differs in the absence of a 
waxy fringe, and in the arrangement and the length of the 
dorsal spines. S^oret (Ann. de la Soc. Ent. oe Fritnee, 
Deo., 1867, p. 38^ ^ys of A. pkiUyrea that the tubes of 
the fringe ore so oonspieuous as to make it difiSeult to see 
the spines, and it is only with a good light that these can be 
made out.” This is bertainly not the case with A. Mnvta. 
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82. Aleurodes holmesii, Maskell. sp. nov. Plate XXXI.— 2. 

Larva dull-yellow, elliptical, flattish ; length about 
Margin thickened, alnioat entire, the crenulations being very 
minute and confuBed. Dorsum bearing, on the thoracic 
region, six strong rather short spines; of these, two are 
median, the four others submarginal. In the earliest state 
there is no fringe, but in the latest stage there is a fragmen- 
tary short* fringe of white wax. 

Pupa-case dull-yellow, rather lighter coloured than the 
larva ; form elliptical, flattish, and rather thick; length about 
Ain. Abdominal segments moderately distinct. Dorsum 
bearing a submarginal series of strong short spines ; two of 
these on the cephalic region and four on the posterior ab- 
dominal region are large and conspicuous, the other eight 
(four on each side), on the thoracic region, are smaller. From 
these spines is produced a quantity of white waxy secretion, 
which is very fragmentary, often entirely absent ; it scarcely 
ever seems to completely cover the dorsum. Margin very dis- 
tinctly and conspicuously crenulated with large thick seg- 
ments ; these produce a fringe of closely-adjacont waxy tubes, 
which at first is fiat, then becomes a rather thick ring or 
cushion, and at last becomes so thick as to raise the pupa 
somewhat high above the leaf, and then it seems as if resting 
on a very elegantly-fluted white wall; vasiCorm orifice sub- 
elliptical, with concave anterior edge and broadly-rounded 
sides and end ; operculum broad and short, the posterior edge 
concave ; lingula very long, extended beyond the orifice, sub- 
cylindrical, with emarginate sides and compressed extremity, 
the end rugose, with four rather long and many very short 
setiB or hairs. 

Adult form unknown. 

Hah. In Fiji, on P$idmtn sp. My specimens were sent 
by Mr. B. L. Holmes. 

The arran^ment of the dorsal spines, and the peculiar 
lingula, will distin^ish this species. 

S3. Alenro4es Unmaculata, Hegeer. Boitrag zur Katurges. 
der Insekt., 1865, p. 3 ; Signorot, Ann. de la Soc. Ent. de 
France, Dee.^ 1867, p.890; Douglas, Ent. Mo. Mag., 1884, 
p. 215. 

84. Aleorodw leUMkil, Frauenfeld. Verb, der ZooL-Bot. 
Geselisoh., Wien, 1867, p. 799 ; Signoret, Ann. de la Soc. 
Entbrn. ^ France, Deo., 1867, p. 8^. 

35^,AlevirodiNi iMerto Signoret. Ann. de la Soc. Entom. 
fle Brsinoa, 1688, p. o8. 

86^ Alowoilai Ann. de la Soc. Entcnn. de 

France, 1888, p. 68. 
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87. Alexurodes limbata, Haskell, sp. nov. Plate XXXll.— 1. 

Larva dark-browu, fat, elliptical ; length about ^in. 
Dorsum hairiess. Margin orenulated, but without fringe. 

Pupa'Case very dark-brown, or intense black, with the 
marginal region lighter coloured ; form elliptical ; dorsum 
convex ; abdominal segments indistinct ; length about ii*{in. 
There appear to be no dorsal hairs, but there are two 
spines, rather long, on the thoracic region. Mai^inal tubes 
ending in large and conspicuous crenulations, from which 
springs a very long fringe of white wax ; the portion of the 
fringe nearest the case is reticulated, or lace-like ; the outer 
portion extended in long, slender, separate, wavy threads. 
Vasiform orifice elongated, subconical, with nearly straight 
anterior edge ; operculum about two-thirds as targe ; lingula 
not certainly observed, but probably very short, if not obso- 
lete. The larvid exuviae are commonly attached to the pupa- 
case by the two long dorsal spines. 

Adult form unknown. 

Hab. In Australia. Specimens were sent by Mr. Proggatt 
on Acacia longi/oUa, from Sydn^ ; and by Mr. C. Musson, 
on Leucopogon jnniperinus, from Eurrajong Heights. 

The lace-like arrangement of the fringe and the attach- 
ment of the larval exuvise to the pupa-case may be used 
together to distinguish this species. 

38. Aleurodes lonicens, Walker. Oatal, of Homopt. in Brit. 
Mus., 1861, p. 1092; Koch, Pflanisenl&use, 1867, p. 827; 
Frauenfeld, Verb, der Zool.-Dot, Gesellech., Wien, 1867, 
p. 796 ; Signoret, Ann. de la Soc. £nt. de France, Deo., 
1867, p 381 ; Douglas, £nt. Mo. Mag., Feb., 1896, p. 81. 

89. Ateurodea melieyti, Maskell. Trans. N.Z. Inst., 1689,^ 
vol. xxii., p. 174. 

Vasiform orifice elongate, subconical, anterior edge slightly 
concave / operouluxn suOTemicircular, srnaU ; lingula extending 
a little beyond the operculum, subeylindriaal, the median part 
compressed, then rather dilat^, 

The orifice and lingula approach tfa(»e of A. rubicola, 
Douglas (Ent. Mo. Mag,, 1891, p. 822, fig. 6), but the pupa 
differs considerably in many particulars. 

40. AtottxodMiiiootlaiMB, Maskell, qt.nov. Plate XXXII.— 41. 

Larva pale-yellow, very tliin, fiat, subeUiptioal, with a de- 
pression cm each side on the thoracic region, ti>e ithdomen 
tapering to the postenor extremity, udieie there are two eat^ 
long setw; length about ^in. Dorsum hairless. Margin 
not thickened, minutely er«^nlat«d; there ie no fringe, hnt a. 
few scattered very fine nuu^nal hairs. 
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Pupa-case yellow, the median region darkening as the 

E approaches its metamorphosis ; form elliptical, with four 
al depressions, two on ecush side (similar to those in the 
Coccid genus hecanium ) ; length about ^in. Dorsum hairless, 
but bearing, just within the margin, a series of rather large 
tubercular pustules, subconical with an apical orifice, set 
somewhat closely together ; and from each of these springs a 
curling, white, cylindrical waxy tube extending beyond the 
margin : within this series are twelve other pustules — one, 
large, on each side of the cephalic region ; one, large, on each 
side of the thoracic re^ou ; two, large, on each side of the 
anterior abdominal region ; one, large, on each side close to 
the posterior extremity ; and one, small, on each side of the 
vasiform orifice. From these last series of dorsal pustules 
exudes a thin, yellow, waxy matter, which seems to be very 
brittle, as it is generally only fragmentary. Margin slightly 
thickened, composed of slender closely-adjacent tubes ; there 
is only a very short fragmentary waxy fringe, although, as the 
dorsal waxy tubes extend beyond the margin, the case seems 
at first sight to be fringed ; at the posterior extremity there 
are two seto. Vasiform orifice sub-semi-ellipticalt the anterior 
edge straight; operculum simile, but about half the size; 
lingula extending a little beyond the operculum, the extre- 
mity clavate, with two grooves. 

Adult form unknown. 

Hah. In Mexico, on Nicotiana tabamm. My specimens 
were sent by Mr. Cockerell, from Quanajuato. 1 am not sore 
whether the occurrence of an insect of the order Homoptara on 
^baoco is exceptional or not. Some time ago I remember an 
instance of tobacco in the Customhouse at Wellington being 
found to be infested by a species of weevil which did much 
damage to the article ; hut the living plant, as far as I know, 
is usually free from pests. 

This species is nearly allied to A. erigerontis (ante), but 
differs in the vasiform orifice, in the arrangement of the dorsal 
pustules, and in the lateral depressions. 

41. Aleiiro46i idgarj Maskell, sp. nov. Plate 
Ijssrva iiot obser^ 

Pupa-case at first flattish, but later very convex; form 
femlarly ett^ioal ; length about ^in. ; cedour very dense 
dull^blaok. Dorsum minutely striat^ ; abdominal segments 
f eirly disUnet ; there ere no dorsal hairs or. spines. Margins 
indistinetdy erenulsted, the crenulatioas very wide and 
iwbw : there is op fringe. Vasiform orifice small, semi- 

eovering ebcfat half the orifice; liagola 

dl^iereea^w^ obsolete. 

^ fimiU Isrm uhkcMnirn. 
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Hah. In Australia, on Acacia pycnaniha. My Bpocimons 
wero sent by Mr. French, from Melbourne. 

It is possible that this may bo only a larger form of A. 
hanksia {ante), but the colour is much less glossy, and the 
margin differs slightly. 

42. Aleurodes papilllfer, Maskell. Trans. N.Z. Inst., 1889, 
vol. xxii., p. 173. 

Vasiform orifice semi-elliptical ; operculum small ; lingula 
broadly clavate. 

48. AleurodeB phalssnoides, Blanchard. Insect. Voy. du 
Chili, de Gay, 1840, p. 319; Sigrioret, Ann. de la 8oc. Ent. 
de Prance, Doc., 1867, p. 399. 

44. Aleurodes phillyrea, Holiday. Entom. Magaz., 1835, 
p. 119; Bouche, Entom. Zeit. Stett., 1851, p. 108; Sig- 
noret, Ann. de Jo Soc. Ent. de France, Dec., 1867, p. 
388. 

45. Aleurodes piperls, Maskell, sp. nov. Plate XXXII1.~2. 
Eggs dark- yellow, elongate-elliptical, transversely striated ; 

length about 

Larva very dark-brown or black, very slightly convex, 
elliptical ; length about ^in. Dorsum bearing long, very 
black spines, of which four are on the cephalic, eight on the 
thoracic, and ten on the abdominal regions. Margiti not 
thickened, but very distinctly crenulated. There seems to be 
no fringe. 

Pupa- case intense glossy black, slightly convex, with a 
median longitudinal ridge; abdominal segments indistinct. 
Form elliptical ; length about Dorsum bearing many 

long black spines, of which one series of from twenty to twenty- 
four are submarginal, the others scattered (seemingly about 
twenty, but very difficult to make out on account of the 
intense black colour) ; two of the spines, at the posterior ex- 
tremity, are longer than the others. Margin with veiy small 
crenulations ; there is a very short fringe of white wax, which 
in many specimens is not noticeable. Vasiform orifice broadly 
rhomboidal with rounded angles, anterior edge slightly con- 
cave; opercfilum semi - elliptical, covering about half the 
orifice; linrala short, roundly clavate. The larval exuviss 
are oommomy seen attached by the dorsal spines to the pupa* 
case. 

The pupa extracted from its case is reddish-yellow, the 
rudimeutary feet and antenns yellow, the rudimentary wings 
yellow with bands of dark-brown, the eyes dark-brown. 

Adult form with the thorax red, banded with btnwn ; the 
abdomen red; genitalia brown; feet and antennas dai^sh*^ 
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yellow^ tippail with brown. The antenna) and feet are norinaL 
PorewingB with three bands of dark -brown, of which the outer 
one does not quite reach the margin at the extremity. The 
genitalia do not exhibit any special features. 

Hah. In Ceylon, on Piper {nigrum ?). My specimens were 
sent by Mr. E. E. Green, from Punduloya. 

I know of no described species in which the larva and 
pupa have such strong black spines as this. The wings of the 
adult are not particularly distinctive, for those of A, sacchari. 
Mask., 1889, have quite similar bands. I have found it ex- 
tremely difficult to correctly distinguish the dorsal spines on 
the pupa ; and the vasiform orifice also presents much difiB- 
culty, 

46. Aleurodes prenanthls, Bchr^ink. Fauna Boica, 1801, ii., 
147; Signoret, Ann. do la Soc. Ent. de France, Dec., 1867, 
p. 399. 

47. Aleurodes proletella, Linnaeus; A, cheMonii, Latreille. 
Linn. Syst. Nat., p. — ; Latreille, Mag. Encycl., ii., 
p. 304 ; R<5iaumur, M<iui., vii. ; Westwood, Introd. to Mod, 
Class, of Ins., vol. ii., p. 443 ; Koch, Pflanzenlause, 1857 ; 
Frauenfold, Verb, der Zool.-Bot. Gesellscli., Wien, 1867 ; 
Signoret, Ann. do la Soc. Ent. do France, Dec., 1867, 
p. 878; Douglas, Ent. Mo. Mag , 1894, p. 40; tft., 1895, 

p. 68. 

48. Aleurodee pulvinata, Maskell, sp. nov. PlateXXXIV.— 1. 
Larva not observed. 

Pupa-case dark-orange, with two broad lateral longitudinal 
bands of dark-brown, which do not touch the margin, and 
which denote the enclosed insect. Form roundly elliptical, 
the oepbalic extremity sometimes slightly depressed ; dorsum 
slightly convex; abdominal segiiieuts moderately distinct. 
Length about The dorsum boars, some distance within 

the margin, a series of twenty-two tul^roular pores, glands, 
or spinneret orifices. Of these, four on the extreme cephalic 
region are small, with simple circular orifices ; the next two 
(one on each side), on a level with the rostrum, are large and 
conspiouQue, consisting of a cylindrical tube with wide ciroolar 
orifice; the next four (two on each side) on the median 
thoracic region are rather small, but larger than the anterior 
cephalic ones, and have circular tnultilooular orifices; the 
next eight (four on each side) on the abdominal region are 
similar to the two large ones near the rostrum; the last 
four (two on ea^ side) near the abdominal extremity are 
about equal in sise to tme four on the cephalic region, and 
are rimide. The margin is very finely striated, but not 
fiimulatMj and for some distance within it the dorsum 
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is covered with great numbers of very small simnle circular 
8piimer6t*orifices, but these do not extend to the median 
dorsal regions. There is no fringe, properly^ speaking, but 
all the organs just described produce secretion, as noticed 
presently. Vasifonn orifice rather broader than long, the 
anterior edge slightly concave, the posterior edge broadly 
convex ; operculum small, covering about one-third of the 
orifice, with both edges concave, the anterior very deeply, the 
posterior less, depressed ; lingula very long, extending some 
distance from the orifice, roundly conical, with two rather 
long setae near its end. 

The spinne!)ret tubes and orifices above mentioned secrete a 
large quantity of snow-white waxy threads closely felted, and 
also, scattered amongst these, several long straiglit glassy 
rods, which are very brittle ; these rods, when closely ex- 
amined, are seen to be very delicately fiuted. The threi^B 
appear to be produced from the very numerous minute spin- 
nerets, and the rods from the rows of larger tubes. It results 
from the absence of small spinnerets on the median dorsal 
regions that the pupa-case in those parts is uncovered ; con- 
sequently, ii appears as if lying on a thick ring or cushion of 
cotton, from which fact I have derived its specific name. 

On turning over the pupa-case and dissolving the waxy 
matter, the rudimeutary feet and antennee are clearly visible ; 
the feet are thick and short, the antennas rather long, slend^, 
and in the latest stage numerously ringed. 

Adult form unknown ; but mm the appearance of the 
rudimeutary wings in a late pupa examined, which was almost 
on the point of einorgiug when it died, I believe that the fore- 
wings will be dark and banded with dark-brown, or perhaps 
black. 

Hah. In Trinidad, West Indies. My specimens were sent 
by Mr. F. W. Urich. I think the plant is Jatropha s{>. 

It has been necessary to be particular in describing and 
figuring the details of spinnerets, &c., in this species, on 
Mcouut of its similarity in some respects to three West Indira 
insects : Aletirodicjia anoiice^ Douglas and Morgan ; A. 'oocotf, 
Curtis; and A. omatus, Cockerell. I have raeody, in my 
introductory remarks, mentioned that these and other authore 
employ frequently the term “larva'' to denote indiscrimi- 
nately what I take to be both the larval and the pupal states. 
Now, first, as to colour : the “ larva '* of A. anof.(B is smd to 
be “ochreous '* ; that of A. cocois (as far as I era make out) is 
similat; that of A. omatus is “grey." No author mentions 
dark longitudinal brown brads, such as those which are so 
^nspicoons in A. pulvinata. What is much more impoctalit^ 
in A, anona Mr. Morgan gives fourteen “ lateral iiifondihliti* 
form compound spinnerets " and secreting glmdf/* ; i. 
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(ftp. Biley and Howard) has also fourteen ; A. ornatut has 
glands “practically as in A. anona”; but in A. pulvitMta 
there ore twenty-two of these organs. No author mentions 
minute dorsal spinnerets within the margin, such as those 
which are so extremely numerous in A. puVoinatA; yet, as 
these appear to be certainly the producers of the ring ot waxy 
threads, they are of importance. As regards the vasiform 
orifice and lingula, 1 find those of A. amna (which Mr. Morgan 
curiously terms the “ anus, colon, and ilium '’) and thorn of 
A. eoeois not ^eatly dissimilar; in fact, they may be said to 
be practically identical. These organs are not mentioned for 
A. ornatut. In the figure 41b of A. cocoit (Ins. Life, 1893, 
p. 814) the lingula of the adult female is shown as protruding 
considerably from the abdomen ; probably this will also be the 
ease in A. jmlvinata. 

I belieire that the wings of A. pulvinata will be not fw 
removed from the darkly -banded ones of d. ornatut ; but in 
the face of the statement that the “ larva” of that species is 
“ grey,” and in the absence of any farther information, I shall 
not at present so identify the insect, nor shall 1 yet relegate it 
to the genus Aleurodicut. 

49. Aleurodea querofis, Signoret. Ann. de la Boc. Entom. 
de France, Dec., 1867, p. 384. 

60. Aleoxodes riUnm, Douglas. Ent. Mo. Mag., 1888, 
p. 266; 1889, p. 256. 

51. Aleorodas raU, Signoret. .\nn. de la Soc. Ent. de 
France, Dec., 1867, p. 382. 

52. Alflnrodes rubiotda, Douglas. Ent. Mo. Mag., 1891, 
p.a22. 

53. JJbvrodBS noohari, Maskell. Trans. N.Z. Inst., 1889, 
p. 171. 

The vasiform orifice of this species is situated on a project- 
ing tubercle; it is broader than long, with slightly concave 
anterior edge; opereulutn covering nearly all the orifice; 
Ungula obSMOte. 

54. iUminMiM ebnploK, Haskell. Trans. N.Z. Inst., 1889, 

Pr 176* 

; Ihe variform ocifioe in the pupa is elongate, subconioal, 
vrilh S|tlFai|ri>t anterior edge ; cmerculum small, scaroriy 
eovqtiag 4 fourth of the orifice ; lingula extending a short dis- 
ta^ beyond the operottlam, but not reaching the edge of the 
tt^M^.U]rlUk£so4l^ with the extremity sUfdttly dilated and 
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viringB are entirely immaculate, with minutely serrated mar- 
gins. Oenitalia normal. 

The abdominal cleft and emarginate lingula of this species 
(especially the former) will distinguish it from A, nihicola, 

56. Aleorodes stellata, Maskell, sp. nov. Plate XXXIV.— 2. 

liarva light-brown, elliptical, flat ; length about j,^in. 
Margin minutely crenulatod, but without a fringe. 

Pupa-case dark-brown, sometimes black; elliptical; very 
slightly convex, with a median longitudinal ridge ; length about 
^in. Abdominal segments indistinct. Dorsum covered with 
white meal, which frequently becomes rather thick and solid ; 
this meal is secreted by dorsal pores, which it is not easy to 
make out on account of the blat*kness of the case ; there seem 
to be two large ones on the cephalic region and two on the 
tfioracic, also four smaller on the abdomen, and the whole 
dorsum is marked with very numerous ininute dots, which 
may be orifices of spinnerets. The margin is conspicuously 
crenulated, and bears a long fringe of white waxy tubes, 
which become agglomerated into almost a solid plate ; these 
tubes are longer in gome places than in others, so that the 
fringe presents the appearance of a star with usually about 
eight rays. Vasiform orifice small, roundly subcorneal, the 
anterior edge straight; operculum subsemicircular, covering 
about half the orifice ; lingula obsolete. 

Adult form unknown. 

Eab. In Jamaica, on Lignum vitm, in company with A. 
fioocosa. Specimens from Mr. Cockerell. 

66. Alenrodes Bpirsess, Douglas. Ent. Mo. Mag., 1894, pp. 

78, 154. 

67. Aleurodes Btsrphelise, Maskell , sp. nov. Plate XXXV.— 1. 

Eggs oval, yellow. 

Larva ve^ daik-brown; elliptical, flattish; abdominal 
segments distinct ; length about i^in. Dorsum bearing a few 
hairs. Margin very conspicuously striated and crenulated^ 
with scarcely any, if any, fringe. When the larval exuviae 
are attached to the pupa-case the anterior edge is recurved# 
giving the larva a truncate appearance. 

Pupa-case very dark-brown, or glossy-hlaok ; elliptical, 
with the abdomen rather tapering; leufj^th about ^in. 
Dorsum convex, with a median longitudinal ndge, and distinct 
abdominal segments. On the dorsum there are two long 
spiny hairs situated on the centre of the thoracic region; 
and there are also some very minute pores in two rows 
on the abdominal segments ; from these pores is secreted some 
scanty and fragmentary white meal. Margin very oonspiou^ 
ously tubular and crenulated, and bearing a fringe of White 
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waxy tabes, which are frequently as long as the breadth of 
the pupa-case. The larval exuviae are almost always attached 
to me pupal dorsum by the two long hairs of the latter. 
Vaaiform orifice with a concave anterior edge, the sides and 
end broadly rounded ; operculum large, with emarginatc sides, 
almost covering the whole orifice ; lingula apparently obso- 
lete. 

Adult form unknown. 

Hah. In Australia, on Styphelia fMonoioca) ricliei. My 
specimens were sent by Mr. C. Prencli, from Melbourne, and 
by Mr. Froggatt, from Sydney. 

fiS. Aleurodes T-slgnata, Maskell, sp. nov. Plate XXXV.— 2. 

Larva very dark-brown, or to the naked eye quite black ; 
elliptical ; dorsum convex, with a longitudinal raised ridge 
and distinct abdominal segments; length about ^in. The 
dorsum bears twenty-four large, thick spines, with blunt 
rounded ends — eight (iu two transverse rows) on the cephalic 
remon, four on the thoracic region, and twelve (in two longi- 
tudinal rows) on the abdomen; between the four on the 
thorax are four smaller ones on the median region. These 
spines bear short curling tubes of white wax. Margin deeply 
crenulated, and bearing a short fragmentary white fringe. 

Pupa-oaso intense glossy black ; elliptical ; dorsum convex, 
wdth a median longitudinal ridge, which is broader and thicker 
than that of the larva; lon^h about ^in. The cephalic 
extremity is very frequently acuminate. Dorsum bearing 
large spines which are arranged somewhat differently from 
those of the larva, those on the cephalic region forming a sub- 
marginal aeries instead of transverse rows. There are also 
more numerous small spinnerets— eight on the cephalic region, 
six on the thoracic, twelve on the abdomen, and two close to 
the VAsiforin orifice ; besides which, on the centre of the first 
abdominal segment, there are two large spines. There are 
thus fortyHsigot spinnerets (large and small) on the pupa, in- 
stead of twenty-eight as in the larva. Margin very oon- 
spiououely and deeply crenulated, and bearing a fringe of 
white waxy tubes, usually of some len^h, but the fringe is 
often fragmentary and sometimes quite oroken off. Vasiform 
orifice small, subseinicircular ; operculum small, covering half 
the orifice; lingula obsolete. At the abdominal extremity 
there ate two mmerately long hairs, and these hairs frequently 
eiu^ a pencil of white wax longer than the fringe. 

The papa, when extracted from its case, is yellow, with 
the divisions of the thorax and abdomen marked by darker 
ooloiir; the wings, eves, feet, and antennas partly developed, 
the ev^ jmniibrQiy oark-brown ; the whole is enclosed m a 
?ety Inin Iranshierat membrane which lines the pupa^^oase. 
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Adult of normal form. The head and thorax are dark- 
brown. patched with yellow ; the abdomen is yellow, with the 
genitalia and the dorsal cornicle brown ; feet imd antenne 
brownish-yellow. Antennas normal, with seven joints. Feet 
long and slender ; claws normal. Forewings exhibiting four 
light-crimson patches— one small rhomboidal patch close to 
the anterior margin at abont half its length ; a second, sob- 
rectangular, near the point of curvature of the anterior 
margin ; a third, of irregular shape, opposite the second, 
but not touching the posterior margin ; and a fourth, broadly 
T-shaped, the base of the T springing from the posterior 
margin at its most concave point. Genitalia of female 
sharply conical; genitalia of male not observed. In the 
dorsal cornicle the lingula does not protrude, and is {nobably 
obsolete, as in the pupa. 

Hab. In Australia, on Acacia longifolia. My specimens 
were sent by Mr. Froggatt, from Botany, near Sydney. 

The very thick and strong spines of the larva and pupa 
distinguish this species from A, bankaia, in which they are 
much more slender, though somewhat similarly arranged. 

59. Aleurodea tinssoidea (attetor f). Signoret, Ann. de la 
8oc. Ent. de France, Dec., 1867, p. 399. 

60. Aletirodes yaoeinii, Khnow. Entom. Naehricht., 1880, 
vi., p. 46 ; Douglas, Ent. Mo. Mag., 1880, p. 89 ; ib., 1889, 
p. 256. 

61. Aleurodea vaponuiorum, Westwood. Card. Chron., 
1856, p. 852 ; Frauenfeld, Yerh. der Zool.-Bot. GeseUseh., 
Wien, 1867, p. 798; Signoret, Ann. de la Soc. Ent. de 
France. Doc., 1867, p. 387 ; Dou'glas, Ent. Mo. Mag., 1886, 
p. 164. 

62. Aleurodea xyloatei, Westhoff. Jahresber. Zool. West* 
f4l. Yerein, 1886, p. 56 ; Karscli, Entom. Nochrieht., 1^18, 
xiv., p. 31. 


Genus Alburodiopb, Douglas and Morgan. 

General characters of Abrnrodea; vein of fmrewinglnraiMdied 
a second time near its extremity. 

In the diagnosis of this genus Mr. Morgan (Ent. Mo. Mag., 
1892, p. 81) states that the structure of the g^tal organs of 
the male is “ different from any species of t^ genus Abtth 
rodes." I have been unable to detect any such diffstenoe. 
Under A. anona the genitalia of the mole are said to be "itt 
form of a forceps, between which lies the penis,’’ ai^ are so 
figured (ke. pit., ^ate i., fig 4). Signoret, In bis ganstie 
characters oi Alewodu, says, “Extremity the auM eb* 
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domen ending in an organ formed like a forceps (p. 878). 
And in all the species which 1 have seen this feature is quite 
constant, as shown in the figures attached to this paper. 1 
cannot therefore include this amongst the generic characters 
of AleurodicuH, 

In a note to the same diagnosis (/oc. eitt p. 82) Mr. Doug- 
las says further that Alenrodictis differs from Aleurodes *^in 
the characteristics of the larva." But nothing is given in the 
description of the text which is any more than a specific 
difference, and I cannot see how the larva is to be employed 
for generic purposes. 

The doubly-branched nervure is, however, a sufficient 
character for separation. 

1, Aleurodiciis aaonss, Douglas and Morgan. Ent. Mo. 

Mag., 1892, vol. xxviii., p. 32. 

2. Aleurodietui asanmilB, Shiiner. Trans. Amer. Entom. 

SoG., vol. i., p. 281. 

This species is here placed in the genus Aletirodicns on the 
authority of Messrs. luley and Howard, Insect Life^ 1893, 
p. 219. 

8. Aleurodicoa cocoiSi Curtis. Aleurodes cocois, Curtis, 

Gard. Chron., 1846, p. 284 ; Signoret, Ann. de la Soc. 

Ent. de France, 1867-68, p. 398; Aleurodicus, Douglas 

and Morgan, Ent. Mo. Mag., 1892, p. 32; Riley and 

Howard, Insect Life, 1893, p. 314. 

4. Alenrodious omatos, Cockerell. Ent. Mo. Mag., 1893, 

p.106. 


INDEX TO PLATES XXIV.-XXXV. 


Plat* XXIV.-l. 


Tgpes o/ dstaiU ; greaUy tnagn^led. 
a. Type of adalt Aleurcdst, 
h, Hm of adult viewed from above. 

e. Heed of adult viewed from beneath, showing rostrum and mentum. 

d, Reed of adult viewed sideweye, showing roetrum and mentum. 

e. Antenna of adult 
/. Eys of adult 

ff« Foot of adult 

XiiWl Jokt of tanas and claws. 


Plat* xxiv.-a, 
of details; greatly magnified* 
a* of wings of dlmerodes* 

c, pi forewiug pi dkurodkue. 

Cy it /i types of margliial serratfbni of wings; o, A, asplenii; 


d, A. 
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g, Vafiifann orifloe» oporoulum, and lingula, normal form with retraotad 

lingula. 

h, Vafiiform orifice leon from the eide, lingula retracted. 

k. Vasiform orifice leen from the side, lingula extended. 

l. Type of female genitalia seen from above. 

m. Ty^ of female genitalia seen from the side. 

n. Male genitalia (.4. aspUnii) seen from above. 

o. Male genitalia (^4. cmnata) soon from above, 
jp. Typo of male genitalia, scon from the side. 

VhJLTK XXV.— 1. 

Alevrod^s haitkauc* 

a. Larva; and pupce on leaf. 

h. Diagram of larva, showing arrangement of spines. 

c. Spine of larva, more highly magnified. 

d. Vasiform orifice and operculum (diagram). 

e. Margin of larva. 

/. Pupa-case, dorsal view. 


Platw XXV.— 2. 
Aleurodea barodetuia, 

a. Larvm, pupte, and eggs, on leaf, enlarged. 

b. Larva, dorsal view. 

c. Diagram of larva, showing arrangement of pores. 

d. Margin of larva and pupa. 

e. Vasiform orifice, operculum, and lingula. 

Plate XXVI.— 1. 
Aleurodea eeraia. 

n. Larvffi and pupm on leaf. 

6. Pupa-case, dorsal view, enlarged. 

c. Diagram of pupa-oase, showing pores. 

d. Margin of larva and pupa. 

e. Vasifonn orifice, operculum, and lingula (diagram). 

Plate XXVI.— 2. 
Aleurcdea camata. 

а, LarvflB an4 pupae on leaf. 

б. Diagram of larva, showing hairs. 

c. Margin of larva. 

d. Pupa case, showing enclosed insect. 

e. Margin of pupa case. 

/. Vasiform orifice and operculum (diagram). 

g. Foxewing of adult. 

h. Margin of wine of adult. 

k. GeDitalla of adult male (diagram). 

PlJtTB XXVII.— 1. 
Akurodea coteaU. 

4L liatvee and pup» on leaf. 

6. Larva, dorsiu view, enlarged, 
e. Margin and dorsal pores of larva, 
d. Pupa-ease, dorsal view, enlarged. 

€, Margin of pupa-oase. 

/. Pupa-oase^ side view. 

g. Vasiform orifice, operoulum, and Ihigula (diagram). 



Mabkbll . — On Aleurodidffi. 


l>r,ATH XXVII.— 8. 

AUurOiUi crocBata, 

а. PupiD on leaf. 

б. Diagram of larva, showing npines. 

c. Pupa-case, dorsal view. 

Margin of pupa-oase. 

e. Vaeiform orinoe, operculum, and lingula (diagram). 

Platk XXVIII,— 1. 

Aleurodss decipietia, 

a. Larvffi and pupa; on leaf. 

b. I^arva, dorsal view. 

c. Margin of larva. 

d. Vasiform orfioe, operculum, and lingula of larva (diagram). 

e. Pupa caee (?), dorsal view. 

/. Abaominal extremity of pupa-oase (semi-diagram). 

PijiTis XXVIIT.— 2. 

Aleurodes crigerontis. 

а. Pupie on leaf. 

б. Pupa-oase, dorsal view, 
e. Margin of pupa case. 

d. Dtafpram of pupa-oase, showing papillae and pores. 

e. Vasiform orifloe, oporoulum, ana lingula (diiigram). 

/. Kye of pupa, after treatment, side view. 


Plait- XXlX.-l. 
Alturodn eugenia» 

а. Fupfie on leaf. 

б, Popa*oase, showing enclosed insect. 

0 . Diagram of pupa-oase, showing radiating patches. 

d. One of the radiating patches, enlarged. 

e. Margin of ptma-oase. 

/. Vasil orm orinoe, operculum, and lingula (diagram). 


Plate XXIX.— 2. 
Akurode$ BugBnimt w. aurantii, 

a, Pupas on leaf. 

h. Pupa-caee, showing enclosed insect. 

c. Diagram of pnpa*oase, showing radiating patches. 

d. One of the Miating patches, enlarged. 

e. Margin of pupa-oase. 

/. Vasilorm orliRee, operculum, and lingula (diagram). 


Plate XXX,— 1. 
Aliurod^ /heeota. 

0. liarvn and on leaf. 
b* Diagram oHarva, showing spines* 
c. Laneeolats spines of larva, enlarged, 
a. Pupa-oase with altaohed larva, dorsal Tiew. 
e. 


Dow spines of pupa-oase, enlarged. 
w pm)ia-ease. 

i ofinoe and operculum (diagram). 
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PwkTu XXX.— a. 

Aleurodes /oditnz, 

а. Pupafs on leaf. , , . 

б . Pupa in pit on uiider-Biirfaoa of leal. 

c. Klevation on upper aarf^ of leaf. 

d. Pupa case, ahovring enclosed inaect. 

VMi 1 orm*or/lSc operculum, and lingula (diagram). 

PULTK XXXI.— 1 . 

Alcurodes hirtnta, 

b Dia^m”of ^at^i sbowlng arrangement of . 

c Diwam of pupa^oase, ehowing arrangement of apmee. 
d. Spine of pupa-caee, enlarged. 

viMTK XXXI.— a. 

Almrod0» holms^. 

a. LaatviB and pup® on 
b Popa*ca««a. domal and .ido ytown. 
c\ Diagram of pupa-oaee, ahowing eplnee. 

i: 

/. Bxtrcmlty of lingula, enlarged. 

Pt^aTK XXXII.— 1 . 

AUurodez limbata. 


PI.ATK XXXU.— 8 . 
Xleurode* nicoliana. 


6. WagMim*oit^aCTa,^,howing deptawlonB and marginal hair,. 

a* Paoa*Gaee, doraal view. 

d. Diamam ol papa-oam, showing puatule*. 

< ariLnln at oufM-oaM. with. pnstiUM. 

Vaaitonn ori™«« oporculom, and lingula (diagram). 

PnaT* XXXin.— 1 . 

AUwrodst migtr, 

a. PnpwonlwJ. . 

b. Pupa-oam, dorsal view. 

d. openralnm (diagram). 

Pua* XXXIIX.— 8 . 

Alsurodss gigsris. . 

6* Sorwri irlaw, with aitaoliad l«ar?at axnrl**. 

c. Margin nf*n®a.oaaa. 



449 


Kznghslst . — Zoological Notes. 

d. Vssitorm oHfioe, operouluo), and lingula (diagram). 
s. Pupa eatraoted from oasa, donal view. 

/. Forewing of adult. 

Plat® XXXIV.-^l. 

_ Akurodci pulvinata. 

а. Pupn on leaf. 

б. Pupa oaae, dorsal view. 

0 . Pupa-oaee, ventral view, showing enclosed inseot. 

d. Diagram of puparoase^ showing arrangement of pores. 
t* Jf^*S**® pupa-case, showing dorsal spinnerets. 

/. Vasiform orinoe, operculum, and lingula (diagram). 

PI.ATI8 XXXIV.-~SI. 

AUurodei iUllata. 

a. LarvsB and pap» on leaf. 

b. Pupa-case, dorsal view. 

c. Margin of pupa-case. 

<2. Vasuorm orifice and operculum (diagram). 

Plat* XXXV.«.X, 

AUurodes styphelia. 

a. Larva and pupa on leaf. 

b. Pupa-case, dorsal view, showing attached larval exuvia. 

e. Margin of pupa-case. 

d. Vaelform orifice and operonlum. 

Platk XXXV.— a. 

AUurodti T-signata. 
a. Larva and pupa on leaf. 
b* Diagram of larva, showing arrangement of spinet. 

e. One spine of larva, enlarged. 
d. Papa eaee, dorsal view. 

•• Margin of pupa-ease. 

/. jpupa extracted from ease, dorsal view, 
p. Forewing of eduU. 


Art* XL . — Zoological Notes^ Nchon District. 

By B« I. EiNciaxiiiiy. 

[iUad b^ thb Nslsm PhUosophipia Socistp, im January, Im.] 

(Attstnaiaa BoU»r). 

^ Si*Mgoojd«d osowresee of tiii« bird in New Zeeiand, 
Wdtor BilHer, wae in X881, when Mr. P. B. 

^ Weetiand Ineti. 

»«>»• p‘ «4) ; and aboot the 
M^Sai«^«r were obtained in three other 

flw apepimene. The loeelitiee wore 
tba woet eoaet of tiie two TaUWa, 
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Last April (1895) the presence of a strange bird was noticed 
at Stoke, near the sea-shore, west of the entrance to Nelson 
Harltour. Mr. C. Martin states several members of his family 
noticed its peculiar flight and heard its cry. Mr. A. E. Green 
also saw it, and the latter gentleman found it dead on the 
sands on the 17th April, and sent it to a taxidermist, when it 
was found to be too decomposed to preserve. It was after- 
wards given to me, and proved to be a specimen of the 
Australian ^ller. I embalmed it, in order to keep the body 
for reference. 

It is stated by Sir Walter Buller, on the authority of 
Messrs. Cayley and Gould, that the Australian Boiler is very 
loctd in its habitat in New South Wales, arriving there from 
the north not earlier than October and disappearing in Feb- 
ruary. If this is the case, it appears very strange to find in 
the month of April in New Zealand a bird wbicii should, in 
the natural order of events, have been at that time in its 
winter habitat in New Guinea. The other recorded instances 
apparently occurred at such time as the bird would in an 
ormnary case have been in New South Wales. 

Seale Inaeot {Planohorm quercicola). 

In December, 1894, 1 noticed at Stoke a scale insect on 
the oaks on Mr. Marsden's proi%rty ; specimens were for- 
warded to Mr. Maskell, who identified it as Planchonia qutrei- 
cola, a. species hitherto not recorded as found in New Zealand. 
As I understand Mr. Maskell intends to describe it, I shall 
confine myself to the result of inquiries and observation as to 
its occurrence in this district. It appears it has been at Stoke 
something like fourteen years ; the owner lately has cheeked 
its increase by pruning and cutting down badly-infested trees. 
In Nelson itself about seven or ei^bt years ago an oak badly 
attacked was cut down and burnt in the grounds near the Pro- 
vincisl Buildings. Near by, in grounds adjoining tl^e brewery, 
is an oak with the insects plainly visible ; in Trualgar Square 
and on the Church Hill I notioed its presence ; also on an oak 
in St. Paul’s Churchyard, Brightwater ; and at the entrance^ 
gates of ihe residence of the Bishop of Nelson stand two oaks, 
one badly infested, but, curiously enough, the other apparently 
quite free. 

At present 1 am unable to give an oidnion as to whether 
the insect is increasing rapidly or not ; very possibly the 
presence of its natural euemy may account for the fact that 
no great dam^e such as occurred in the Bois de Boutogne, 
Pam, shoot sixty years ago has as yet been done. It would, , 
however, be well if the several owners would prune the diseased 
branches, and thus keep it in check. 
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Art. XLI. — Animal and Vegetable Parasites associated with 
the Production of Neoplasms in Cattle and Sheep. 

By AncHtBALD Park, M.R.C.V.8. 

Communicated by Sir .7. Hector. 

[Head before the Wellington Philosophical Society, 17th July, 1895.] 

I DID not expect to be called nmn to address such a learned 
body as the members of the Philosophical Society in this 
colony. When I left Tasmania I merely put up a few pre- 
parations to show Sir James Hector the progress 1 have made 
since he visited my laboratory in Hobart in October, 1893. 
Of course you are all aware that tuberculosis is the disease 
that we are led to believe is dan^rous above all others in 
consuming the flesh of animals affected by it. During the 
early part of my professional career I was quite satisfied to 
accept the testimony of what was considered to be reliable 
investigation; but when Dr. Creed, of Sydney, New South 
Wides, so warmly took op the subject of tuberculosis in 
rabbits, in 1883, and by his influence Mr. Anthony Willows, 
M.R.C.V.S., was despatched to Tasmania to investigate the 
disease in that colony, I was enabled to see what Mr. Willows 
pronounced to be tuberculosis, scrofula, cancer, Ac. My ex- 
perience in the Old Country twenty years before enabled me 
to pronounce an a>lverse opinion at the time, and, having 
since struck out a line of investigation for myself on 
this important subject, 1 find that no one has yet de- 
monstrated toe existence of tuberculosis in wild rabbits, as the 
diroase so frMuently alluded to is the well-known Cooddinm 
oviformet. llien, the “scrofula” in cattle as reported by 
Mr. Willows proves to be the now well-known actinomycosis ; 
and I am glad to say no case of tuberculosis has yet been 
found in Tasmania, notwithstanding the alarming report cir- 
oulated by toe New South Wales Stock Department m 1884. 
I have spent eighteen years in Tasmania, and have taken 
c^portpuity to find tuberculosis in cattle in that colony, 
bat up to the present time I have not succeeded. It has 
alwi^s occurred to mei, Why should tuberculosis be so pre- 
vnlent in these coloaies (I mean in Australasia) as is reported *? 
There must be aomethi^ wrimg somewhere ; so, still endea- 
votudiig to Solve toe m3ist^, I obtwned permission and. assist- 
uhee Iram/Mr. P. B. Crntdon to visit Queensland in 1893, and 
wept, ou to several stations where catUe were not knookeil 
.phouti as would have been toe ease if I had only made exatni- 
tottoittli at bbilhig'down establishments. After making over 
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seventy jx>st mortema in 1893, I felt convinced that tubercu- 
losis could be easily demonstrated in some cases, but yet could 
not understand wh^ it should appear to be preceded by an 
animal parasite — ^via., Spiroptera reticulata. The pwto- 
gn^hs and specimens which I exhibit will show the nature of 
the tumours, of the size of a pea to the size of a large cocoa- 
nut, in which is enclosed the worm which produces the lesions 
referred to. 

Of the life-history of these parasites 1 am unable to give 
any account, except that they ore never found until an animal 
has passed at least one summer of its existence on the pas- 
tures, nor am 1 able to explain the way in which they gain 
entrance to the body; but it would appear that they are 
probably lodged in the connective tissue by means of the 
circulation, as the embryos are seen free in the tissue. On 
the other hand, if the adult female should attach itself irom 
without, it could easily penetrate the fauces and ^n en- 
trance to the connective tissue, gliding down the new to the 
brideet, where they are most commonly found, always l^dng 
between groups of muscles, and as low down as the stifle- 
joint. Sometimos very large tumours ate found at that point. 

I issued a report to the Queensland Government pointing 
out the association of the animal and vegetable parasite exist- 
ing in the same tumour, and in my ojnnion the Spiroptera 
reticulata caused much of the mischief done (a primary lesion),^ 
At the same time 1 prepared and sent to Dr. M. Armand 
Buffer a section of the tumours, and in December following 1 
received a letter confirming the observation made by me. 
This letter is appended hereto. 

In a letter signed *'8. Bradbury,” in the JAve-ctoek 
Journal, New South Wales, it is suwested that, if the state- 
ment made by me were true, then 60 per cent. «f cattle must 
be affected ’ with tuberculosis ; also, that such a statement, 
if unchallenged, would damage the stock interests of the 
odony. In the meantime the Queensland Gkivenunent had 
requested me to undertake another journey and ftuther in- 
vestigate the disease, and I carefully noted that sixty-three 
out of seventy-seven cattle submitted to me for exanunatioh 
harboured Sping^tera reticulata, or 80 per eent. instead of 60 
per oant. : my 1894 examination thus oonfitming mors hilly 
the statements of the pravious year. By the speohneas in 
the tnbe yon will observe every stsge of degenwation. ..Under 
the muooscopes are seetions of the tnmonrs ahowing tuhttMila 
bacilli, while the phagoiites ate seen destro^tig and digest- 
ing the Spiroptera. Unless one studfen this subjset elotsly 
it seetos almost inerediUs idiai the cells in our hodies 
could sittaek and de^xiy an aniiiuU so Iwrga as « iKimpaf. 
neverdmtsss it is a fast, and this is tiiS f*Mioq(MtraitiS't«dl^ 
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calosia** of Meicbnikoff. It is also very clearly seen in the 
lun^ of sheep and in the intestines as small knobs. When 
we find a large number of encysted parasites of this kind it is 
easy to see liow readily one oan mistake such cases for tnber* 
culosis, especially when no microscopic examination is made, 
as in sheep they cannot be seen without a lens of some kind. 

Cancer is the next subject to command attention. This is 
said to be due to the consumption of animal food affected with 
cancer. For my own part, I have no proof of this, but I can 
show you specimens of the latest form of cancer-parasites in 
man, and also certain intraoellular bodies in cattm that bear 
a strikinguiesemblance to those bodies as described by Buffer, 
Walker, Fox, and others; but, until we have proof of the 
statements made concerning cancerous meat, I would say, 
keep a contented mind until proof is obtained. 

in order to prove what I have said, we will now examine 
the preparations, under the microscopes, of cancer, actinomy- 
oosis, tuberculosis, reticulata^ and also a prepara- 

tion by Dr. Whittell, of Adelaide, of actinomycosis and 
Spiroptera reticulata in the same tumour, giving further 
proof of another vegetable parasite finding a nidus in the 
same tumour. 


5, York Tervaoe, Regent’s Park, N.W., London, 
Dsae Mb. Pabk,— Sih December, 1898. 

1 was very glad to hear from yon again, and to have an account 
of your extremely inleimting observaUona. 1 am also greatly obliged to 
you for the thirteen beautiful teotiona you have sent me, wntoh 1 have 
examined with the greatest interest. 

There is not a doubt that these preparations represent aeotione 
through tome kind of new growth, which form ovsts oontaining in their 
interior a peouUar-looking worm, whtoh resombfes marvellouniy and ia 
probably identical with the Spiroptera reiieulaia. 

In seme of the aeotione one ooutd atao aee large giant cells, which 
were etldently llUed with all kinda of dibrie^ which were probably bite of 
Uh^yos, or eten of adpll worme, which these giant calls had taken into 
their interior, killed, and digeeted. The worms varied to a great extent, 
Sttd, in aomef one could see the prooesa of the formation of embryos, Ac. 

1 was gfeatly iutareated also in some of the seotions which ehowed 
the l^^iroptera ait well as the tubeechi bacilli alt the peripheiy. 

r ntnet aay that thie disootery of youm strikes me ae being entirely 
^rw^a^dono whiob might peovs tieafiu hot elnoldating varioos pathologioaJ 

Xtetcliiaeme eeilxoeedto^^ probahla.that the Spiroptera penetratea 
mt| end Ihan, thnaigh the iinntamn whieh it prodooea, and through its 
altertug of reiditanoe, It givsi the tubercle baoillua a onanoe 

tsjmie the hady sod thrive ; hut t do hope that you and your aeaistante 
will work out thie most intematfam problem. 

i WM alto greatly Utteieeied In the notes el oattle alaoghtaNd by 
M year^^^ fn Qiie«tidimd. Tim can be no doubtfrom your 

. whe nmit be egoeedingly rave, and that actinomyooais 

wsrsti^ gio., mnat be equally common. 1 

ooalsit^l ihobM had tvSeihle boeik as Ire- 
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qoent as it generally said to be, for the conditions whioh appear ia 
favour the ooourrenoe of tubercle seem to bo absent in your oountrv. 

You must not be disappointed if the vetorinarianH pooh-pooh your 
observations. It is the best proof that you can have that they are really 
original ; and I think you are doing good service by showing the ooour- 
renoe of two pcurasites belonging to two kingdoms in one and the same 
animal, and even in one and the same tnmour. 

1 hope that if you have any material to spare you will send us some 
over, as now that the British Institute of Preventive Modloine is in work- 
ing-order I shall be able to get the pathological anatomy worked out in 
London. Yours very truly. 

M. Armakd Kuffka. 


Abt. XLIL — Notes on the Gicadidte of New Zealand. 

By W. F. Kirby, F.L.8., F.E.S., ABsistant in Zoological 

Department, British Museum (Natural History), wuth 

Kensington, London. 

Communicated by G. V. Hudson, P.E.B. 

[Read before the Wellingion Phihiophical Society, 26th February, 

U96.] 

Through the kindness of Mr. G. V. Hudson 1 have lately re- 
ceived a very interesting series of specimens, which will enable 
tne to clear up the synonymy of most of the New Zealand 
species of Cicmida. 

Very few species are at present known, all of which belong 
to the genus Melampsalta, Amyot, which may be recognisea 
by the long narrqw basal cell of the teguiina, from the lower 
and outer angle of which one nervure only, winch soon bifur- 
cates, is emitted, instead of 

This genus is widely distributed in the Old World, but ia 
particularly numerous m the Australian region, where it is the 
largest and one of the most characteristic genera of Cieadida. 

A list of the Cicadida of New Zealana was published by 
Captain Hutton in 1873, in which twelve species were enume- 
rated; and in 1879 Dr. Buchanan White published a revised 
list in the Entomologists" Monthly Maaazme, xv., pp. 218, 214; 
describing one ^eies, but reducing the total number to nine* 
Since then Mr. Hudson has discussed the New Zealand species 
in the Transactions of the New Zealand Institute,'* vol xxiii*, 
and in his ** Manual of New Zealand Insects." 

THie species now known to me are as follow 

* For ^gmiBa of M. eiepidkito CM dgure cn pi. hr., Tfa^ 

vol.xxiii, 
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I. MbLAMPBALTA CINQULATA, Fabt. 

Tettigonia cingiUata, Fabr., Syst. Ent., p. 680, n. 9 (1775). 

Cicada cirigulata, Hudson, Trans. N.Z. Inst., xxiii., p. 50, 
pL 9 (1891) ; Man. N.Z. Ins., p. 118, pi. 20, figs. 1, la 
(1892). 

Cicada zealandica. Bond, Voy. ** Astrolabe," Ent., p. 611, 
pi. 10, fig. 6 (1^2) ; Walker, List Homopt. Ins. B. M., i., 
p. 159, n. 98 (1850) ; iv., p. 1125 (1852). 

Cicada indivnUa, Walker, /.c., Snppl., p. 33 (1858). 

Cicada cingulatUt var. obscura, Hudson, l,c., p. 51 (1891). 

By far the largest of the New Zealand species. The types 
are in the Banksian Collection in the British Museinu. 

C. indivulsa^ Walker, was described from a bleached 
specimen. There are no specimens of this or of any allied 
species from Australia in the Museum except M, convergtns 
(Cicada convergens, Walker, List Homopt. Ins., i., p. 114, 
n. 120, 1850), which is very distinct from If. cingulata by the 
nearly black abdomen, with the incisions very narrowly red- 
dish ; the two short basal stripes on the mesothor^, which are 
fused into one large one ; and the distinct black line bounding 
the costal area on its lower edge. Of this species there are 
two rather indifferent specimens in the Museum ; but neither 
Jif. cingulata nor Af. convergens appears quite to agree with 
p. 289, which was described from Sydney, and subsequently 
the description of Cicada flavicosta, Stkl, Eugenie’s ifesa, 
indicated as a synonym of Af. cingulata. 

II. MsiiAMBBAiiTA MUTA, Fabr. 

There are several distinct forms which Mr. Hudson con- 
siders to be varieties of this species. I express no opinion on 
the subject, but have attempted to mve the correct synonymy 


^ » e 1 * IW*) f 1 MM m i CTr. VM g TO rT^TT 


a. Mutai Fabr. 

T*tUg<mia nmta, Fabr., Syet. Ent., p. 681, n. 17 (1775). 

Oioada wntto, var: aubalpina, Hudson, Trans. N.Z. Inst., 
sxlii.,pp. 51. 62 (1891) ; Man. N.Z. Ins., p. 119, pi. 20. 
ig. 2 (1802), 

. Thn typfw in the Banksian CoUeotion show this to bb 
^ tyj^cM form of the species. 

fi. Oruentata, Fabr. 

Sybr., Syst. Bnt., p. 680, n. 10 (1776). 
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Cicada rota. Walker, List Homopt. Ins., i., p. 230, n. 173 
(1850). 

Cicada bilinea. Walker, l.e., Suppl., p. 34 (1868). 

Cicada muta, vox. Tufcsecns, Hudson, Trans. N.Z. Inst., xxiii., 
p. 62 (1891). 

The type of this f(Mru) is also in the Bauksian Collectaon. 
Walker’s V, biUnea is one of the fenalo specimens alluded to 
by Mr. Hudson. 

y. Flavescent, Hudson. 

Cicada muta, vex. flaveseens, Hudson, Trans. N.Z. Inst., xxiii., 
p. 62 (1891). 

I have not seen this form. 

S. Angiuta, Walker. 

Cicada angutta, Walker, List Homopt. Ins., i., p. 174, n. 121 
(1860). 

Cicada muta, var. evnereaoen'i, Hudson, Trans. N.Z. Inst., 
xxiii., p. 62 (1891). 

«. Ciucta. 

Cicada cincta, Walker, List Homopt. Ins. B. M., i., p. 204, 
n. 166 (1850). 

Cicada muta, vex. minor, Hudson, Ti|uib. N.Z. Inst., xxiii., 
p. 62 (1891). 

Walker's description is taken from a discoloured specimen. 
III. MsitAMPSAUTA oavaBM. 

Cicada cutera, Walker, last Homopt. Ins. B. M., i., p. 173, 
n. 116 (1860). 

Cicada orbrina, Walker, l.e„ Suppl., p. 34 (1868). 

Cicada aprUina, Hudson, Trans. N.Z. Inst., xxiii., p. 68 
(1891) ; xzv., p. 163 (1893). 

A long series of this insect stood in the British Museum 
collection under the name of Cicada muta, among whudi ware 
only two specimens really belonging to the latter sj^iee. 
This is probably the reason why Mr. Distant so ]|^ttvefy 
maintains that <7. aprilma is not aistinet from 0, mma. 

IV. MsiiAifMiAurA SBBIOBA, Walkst. 

Oieoda emeca, WaUcer. List Homc^. Ins. Bi M., i., p. 189, 
n. 118(1860). 

This insect difEsts from M. eeuUUarii much as if. muta, 
kxm. tmgucta, differs from the form ntfetcana. The 
q[woim«n is from Auokland. e^h apisal sell ls, iHW« 
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ever, of the eaaie shape as ia 3f. muta, and it may be a form 
of that species. 

V. MBLAMPBAiiTa scuTBLLABiB, Walker. 

Cicada amiellam, Walker, Liet Honiopt. Ins. B. M., i., p. 160, 
n. 88 (1860). 

Cicada aeche, Walker, l.e., p. 195, n. 146 (1860). 

Cicada tristie, Hudson, Trans. N.Z. Inst., xxiii., p. 62 (1891). 

The type of eouteUaric, Wtdker, is a small male in fair 
condition, "ooUeoted by Earl,’* but without exact locality, 
in which the dark markings of the mesothorax are almost 
obliterated. The type of arche is a specimen bleached almost 
b^ond reoo^ition. Jf. ecutellans appears to be a variable 
species, and in some of its forms it approaches M, muta. It 
may, however, easily be distinguished from M. muta by the 
eighth apical cell of the tegmina, which is fully twice as long 
as broad, and in M. muta not much longer than broad. 

VI. MbIiAMPsalta nervosa. Walker. 

Cicada nervota. Walker, List Homopt. Ins. B. M., i., p. 213, 
n. 166 (1860). 

This species baa always reddish markings, and does not 
vary muon. The types were presented by Dr. Sinclair, and 
were without locality ; but there are others in the Museum 
labelled *• Auckland." 

VII. MbIiAhpsaIiTA hanou, B. White. 
Metammalta mangu, Buchanan White, Ent. Mo. Mag., xv., 

p. 314 (1879). 

This species is referred to Jif. nervota by Mr. Distant ; but 
I am not convinced of the identity of the two insects. Dr. 
White writes, " Four specimens from Mr. Wakefield, labelled 
*On rooks at Porter’s Pass, Canterbury, about 3,600ft.’ ’’ It 
may be i^ntioal with the following species, but I doubt it. 

Vni. MbiiaiipsaxiTa CASBiopB, Hudson. 

■OeadA cattiope, Hudson, Trans. N.Z. Inst., xxiii., p. 64 

. . Mr.: iHMaat has refennd this species to M. nervosa, under 
irUeh nainii I liave teeeived'a specimen from Mr. Hudson ; it 
la, iMmavar, perfsetly dktiBOt. It is, however, j^bably 
idriirioal .iri<th an insect notieed by Dr. Buchanan White at 
lihaai^ of hisaeeonat of ii, inmgu : “ 1 have another species 
Mtiisii Jf. numgu, but larger, and altogether 
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IX. Mblampsalta lOLAKTHB, Hudson. 

Cicada iolanthc, Hudsou, Trans. N.Z. Inst., xxiii., p. 5B 

(1891); Man. N.Z. Ins., p. 119, pi. 20, figs. 8, 8a, 85 

(1892). 

If this form is constant, it appears to be quite distinct from 
any of the foregoing species. 

In addition to the foregoing species, Dr. Buchanan White 
enumerates M. telxiopCf Walker (= duplex, Walker « arche, 
Walker). The types of telxiope and duplex, which appear to 
be synonymous, are from Australia, and I regard the bleached 
C. arche as certainly referable to 3f. scuiellaris. 

I cannot tell, without working out the great genus Me- 
lampsalta, which I have not titne to undertake at presentt 
whether any of the New Zealand species are identical with 
some of those described by Walker or others, under other 
names, from Australia, Tasmania, or unrecorded localities. 
Some of the New Zealand species appear to be very variable ; 
and there must be many still undiscovered. It would be de« 
sirable for resident entomologists to try to obtain a series of 
the species occurring in different localities, in order to work 
out this small but interesting branch, of the New Zealand 
fauna exhaustively. 

From Australia (including Tasmania) about eighty Cica- 
didce are at present recorded, belonging to the following 
genera ; — 

"^'Thopha, Amyot (four species). 

"^'Cyclochila, Amyot (one species). 

Duudubia, Amyot (one species). 

*HenicopsaUria, Stai (two species). 

* ^ Macro tristria, Still (one species). 

Chremistica, Stal (four species). 

^Psaltoda, Stkl (nine species). 

Hueehys, Amyot (one species). 

Tibkim, Amyot (nine species). 

Abroma, StHl (two species). 

^’Cxjrtoioma^ Westw. (two species). 

^Chlorocyata, Westw. (twoapecies). 

"^TetHgareta, White (two species). 

Melampeaita, Amyot (thirty^seven spedes)^ 

It is tiue that the cicad fauna of New Zealand is very 
much poorer than that of Australia, and that some of the 

K nera above enumerated are tropical or subtropical forme ; 

it both countries are very imperfectly explored at present 
it can hardly be supposed that when Australia has fourteen 
genera-r-eigbt of which (indicated by an asterisk) are peeuUur 
to the country-T^and eighty*thrae nupeoies^ New Zealand has 
only one genus, represented by eight species in all. Aiany 
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rate, I expect to find several species of Tibicina, resembling 
Melampsaitat but with two separate nervures rising from the 
end of the basal cell, instead of one nervure bifurcating im- 
mediately, as in Meiawpaalia, If special attention is given to 
the subject by collectors, 1 have little doubt that several new 
species, and even genera, might easily be added to the New 
Zealand list. 


Akt. XLIII . — List of New Zealand Hydroida. 

By H. Faequhab. 

[Aeatf before the WtUivgton I hiloeophical Society, kSth February, 1896.] 

GYMNOBLA8TEA. 

OlavldSB. 

1. Tcbiclava BUBKA. — Tubtclava rubra, F&rquhar, 1896, 
Trans. K.Z. Inst., xxvii., 209. 

Hab, Wellington Har^ur. 

2. CoBovnoBROBA, sp . — Cordvlovhora laovstris(7), Hamilton, 
1883, N.Z. Jnl. of Sci., i., llQ. 

Hoi. Hsk Biver, Hawke's Bay. 

Corynlds. 

8. CoBYHB tBMRiii,A . — Cotyne ienella, Farqnhar, 1896, Trans. 
N.Z. Inst., xxvii., 208. 

Sab. Wellington Harbour. 

Bn^endridM. 

4. EMOBKOBtUH NOVJC-ZBAUiMDUB. — Endmdrium nom-zea’ 
landia, Marktanner-Turaeretsoher, 1890, Annal. des k. k. 
Natur. Holm., v., 201. 

Bab. Auckland., 

Tabularildss. 

8. 'Jbnmjixu Ars»vmn>m.~Tulmlaria attenrmdtt, Cough- 
trey, 1876, Trans. N.Z. Inst., viii., 802. 

' Hoi. Bunedin Harbonr ; Ocean Beach. 

OALYPTOBLASTEA. 

Oampa&iUairiidss. 

8. Oaiir^vttaau OAUOcriATA, var. maxboooma.-— C amfiaiin- 
, ^ntton), Cou^trey, 1874, Trans. N.Z. 

Jneti. vU., 2in. €. calieul»ta, Congntrey, 1876, viii.. 
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299; 1876, Ann. and Mag. Nat. Hist. (ser. 4), xvii., 26; 
V. Lendenfeld, 1886, Proo. Linn. Soc. N.S.W., ix., 910. 
C. oaUotdata, vox. makrogona, ▼. Lendenfeld, 18^, ib., ix., 
922 ; Bale, 1888, ib. (ser. 2), iii., 765. 

Hob. Port Chalmers ; Taiaroa Head ; Wellington Har- 
bour; Australia. 

7. CahfanuIiABia buiAbuta. — CamjMnularia bilabiata, 
Goughtrey, 1874, Trans. N.Z. Inst., vii., 291 ; 1876, ib., 
viii., 299. 

Mob. Timaru. 

8. CampamuiiABU oabdubliiA. — Canvpanularia earduelta, All- 
man, 1885, Jnl. Linn. Soc. (Zool.), xix., 132. 

Hab. N.Z.* 

9. Gahpamulabu fbutiooba.— X roomedia frutioosa, Esper, 
1830, Pflan. Abb. nach der Natur mit Fanen erleuchtet (3), 
xxxiv., 162. SertulartUa fmticota, Thompson, 1879, Ann. 
and Mag. Nat. Hist. (6), hi., 100. Oampwnvlaria iruUeota, 
Marhtanner-Tumeretseber, 1890, Anna!, des k. k. Natur. 
Hofm., T., 206. 

Hab, N.Z. ; Philippine Islands ; Ceylon.. 

10. Obbua obnioulata. — ObeUa geniculata, linnseus, 1767, 
Syst. Nat., i., 1312 ; Hincks, 1868, Hist. Brit. Hyd. Zoopb., 
149; Coughtrey, 1876, Trans. N.Z. Inst., viii., 299; 1876, 
Ann. and Mag. Nat. Hist. (ser. 4), xvii., 24 ; Bale, 1884, 
Gat. Anst. Hyd. Zoopb., 69 ; 1894, Proe. Boy. Soe. Viet, 
(new. ser.), vi., 99 ; Marktanner-Tumeretscber, 1890, An- 
na!. des k. k. Natur. Hbfm., v., 208. Laonudea gmioulata, 
Coughtrey, 1874, Trans. N.Z. Inst., vii., 290. 

Hab. WeUington Ehurbonr ; Cook Strut ; south and east 
coasts of South Island; AiutraJia; Europe; east ooast 
North America. 

11. Obblu (?) pvaKBSA.— Obslta pygmaa, Congh^y, • 1876, 
Ann. ana Mag. Nat. Hist. (ser. 4), xvii., 26. 

Hab. Dune^(?). 

12. Obblia AVvrsLALK.—Ob»Ua (mtralis, v. Lendenfeld, 1886, 
Proe. Lion. Soc. N.8.W., ix., 604, 920; Bale, 1888, ib. 
(ser. 2), iii,, 763. 

Hab. East Coast. 

18. Hbbbuu soamdbms.— L a/oiia teemdeiu, Bale, 1888, Proo. 
linn. Soc. N.8.W. (ser. iii., 768. Bebotta oomioM, 
liarktanoer-Tumeretseher, 1890, Annal. des k. k. Netnr. 
Hofm., V., 214. 

Hab. Auckland; Australia. 

* NX (SmotsB tbat.tlie sfMiw has not boon isest4s4 Ansi any 
doSailo loaalUgr. 
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14. CliTTU (?)’ nijovaATA.^-Clytia (?) elongata, Markta>niier' 
Turneratscher, 1890, Anna!, des k. k. Natur. Hofm., t., 
216. 

Sab. Aacklaiid. 

16. Euoopb ANNUiiATA . — Eucope annulata, v. Lendenfeld, 
1886, Proc. Linn. Soc. N.8.W., ix., 602. 

Sab. Auckland. 

PeridphoiilldaB. 

16. liAFOfiA cYUNDJtiCA. — Lafo'ea cylmdrica, v. Lendenfeld, 
1886, Proc. Linn. 8oo. N.8.W., ix., 912. 

Sab. Bay of Islands. 

17. LafoSa inni 08 A(?). — Lafo'ea dimosa(f), Gonghtrey, 1875, 
Trans. N.Z. Inst., viii., 299. 

Sab. Otago Peninsula. 

18. Gbyftolabia aaAOius.—Cryptolaria gracilis, Allman, 
1888, Ghallenmr " Beport, xxiii., Hydroida, 42. 

Sab. OS the East Gape, 700 fathoms. 

19. Pbrisiphomu peotinata. — Perisiphmia peetinata, All- 
man, 1888, “ Ghallenger ’* Beport, xxiii., Hydroida, 46. 

Sab. OS the East Cape, 700 fathoms. 


HaleoUda. 


20. Hauscioii dbuoatula. — SaUeiwm delicatula, Gou{ 





Nat. Hist. (4), xvii., 26. 
Sab. Dun^n Harbour. 


21. Halboidu PABVUbtm. — SaUoivm parvulum, Bale, 1888, 
Proc. Linn. 8oo. N.S.W. fser. 2), lii., 760; Marktannor- 
Tunietetsoher, 1690, Annal. des k. k. Natur. Hofm., v., 
218. 

Sab. Auckland; Australia. 


Sertalaxlito. 

22.'i9aBnnjABiA biiOMOAta . — Strhtlaria elongata, Lamouroux, 
1816, Hist. Polyp. Flex., 189; Thompson, 1879, Atm. and; 
' Mm. Hat. Hist. (5), iii., 107 ; Bale, 1864, Cat. Aust. Hyd. 
Zo^>t 76 ; 1688, ftoo. Linn. Soc. N.8.W. (ser. 2), lii,, 
770: idlman, 1886» Jnl. Linn. Soo. (Zool.), xix., 140; 
Manctaansr-Tarnaratschor, 1890, Annal. des k; k. Natur. 
Hoto., 280. JOynamMa.abietmiides, Gray, 1848, Dief- 
‘ lanbadh's ** New Zealand," ii., 294. Sertalaria abieti~ 
iieides, Hutton. 1872, Trans. N.Z. Inst., ▼., 267; Cough- 
km, 1874. s^.. tU., 286: 1876. «&., vih., 800; 1878, Ann. 
.«it3M|ikN«t-fiiit.^(^^^^^ 
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38. Sbktoimau BiBi'iNOBA. — Dyrutmene bispinoaa, Gray, 1848, 
Dieffenbach’s " New Zealand," ii., 394. Sertularia bispi- 
nosa, Hatton, 1872, Trans. N.Z. Inst., v., 257 ; Ooughtrey, 
1874, »6., vii.,284; 1876, ib., viii., 800; 1876, Ann. and 
Mag. Nat. Hist. (4), xvii., 27 ; Bale, 1884, Oat. Aust. Hyd. 
Zooph., 67 : 1887, Trans. Roy. Soc. Viet., xxiii., 92 ; 1888, 
Proc. Linn. Soc. N.S.W. (2), iii., 745; Marktauner-Tur- 
neretscher, 1890, Annal. des k. k. Natnr. Hofm., v., 229. 
SertitUma operculata (?), Thompson, 1879, Ann. and Mag. 
Nat. Hist. (5), iii., 106. Diphasia symmetrica, v. Lenden> 
feld, 1884, Proc. Linn. Soc. N.S.W., ix., 414. 

Hah. LyallBay; Auckland; Australia; Indian Ocean. 

24. SebtcijABIa ciunis. — Sertularia ctints, Allman, 1885, Jnl. 
Linn. Soc. (Zool.), xix., 139. 

Hab. Tauranga. 

25. SebtuiiABIa tuispinosa. — Sertularia trispinoaa, Ooughtrey, 
1874, IVans. N.Z. Inst., vii., 284; 1876, ib., viii., 300; 
1876, Ann. and Mag. Nat. Hist. (4), xvii., 28; Bale, 1884, 
C^t. Aust. Hyd. Zooph., 69; 1888, Proc. Boy. Soc. Viet., 
xxiii., 92. 

Bab. N.Z. ; Australia. 

26. SaRTuiiABiA BAMUiiOBA. — Sertuloria ramulosa, Ooughtrey, 
1874, Trams. N.Z. Inst., vii., 283; 1875, ib., viii., 800; 
1876, Ann. and Mag. Nat. Hist. (4), xvii., 28. 

Hab. Dunedin Harbour : Bluff Harbour ; Timaru. 

27. Sbbtularia opebcdlata. — Sertularia operculata, IdnuaeBS, 
1767, Syst. Nat., i., 1807 ; Busk, 1862, Macgillivray's Vewage 
of the " Rattlesnake," i., 387 ; Hincks, 1868, Brit. Hyd. 
Zooph., 263; Bade, '1882, Jnl. Mic. Viet., ii., 44; 
1884, Cat. Aust. Hyd. Zooph., 67 ; Allman, 1888, " Ohal* 
lenger " Report, xxiii., Hydroida, 61 ; Marktanner-Tur- 
neretschor, 1890, Annal. dee k. k. Natur. Hofm., v., 231. 

Hah. N.Z. ; Auckland Islands ; Australia ; Kerguelen ; 
Patagonia ; Falkland Islands ; South Africa ; Europe. 

28. Sebtubabia minima. — Syntheeium graoUie, Ooughtrey, 
1874, Trans. N.Z. Inst., vii., 286. Sertularia pumita, 
Ooughtrey, 1875, O^s. N.Z. Inst., viii., 801 ; 18^6, Ann. 
and Mag. Nat. Hist. (4), xvii., 29. Sertularia nUnima, 
Thompson, 1879, Ann. and Mag. Nat. Hist. (6), iii., 104 ; 
Bole, 1884, Cat. Aust. Hyd. Zooph., 88 ; 1887, Ptm. Boy. 
Soc. Viet., xxiii., 109; Marktanner-Turneretscher, 1860, 
Annal. des k. k. Natur. Hofm., v., 281 ; Allmao, 1885. Jnl. 
linn. Soe. (Zool.), xix., 138. Sertularia pwmiloidee. Bale, 
1882, JuL Mio. Soc. Viet., ii., 21, 45. 

Hab. Timam ; Dunedin ; Australia ; Oape of Good 
Hope. 
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29. SBnTVLABiA uMOUtovLATA. — Sertularia «n^titct(2a<a, Busk, 
1852, Voy. of the “ Battlesnake,” i., 394; Bale, 1882, Jnl. 
Mic. Soc. Viet., ii., 45; 1884, Cat. Auet. Hyd, Zooph., 76; 
Marktanner-Tumerotscher, 1890, Annal. dee k. k. Natur. 
Hofm., V., 231 ; Bale, 1894, Proc. Boy. Soc. Viet., vi. 
(now sor.), 100. Sertularia ep., Coughtrey, 1876, Ann. and 
Mag. Nat. Hist. (4), xvii., 29, note. Thuiaria anibigua, 
Thompson, 1879, Ann. and Mag. Nat. Hist. (6), iii.. 111. 
Desmoscyphua unguiculnta, Allman, 1885, Jtil. Linn. Soc. 
(Zool.), XIX., 144. 

Hao. Bluff Harbour; Australia. 

30. SuHTUbARiA siitPLKX. — Sertularia aimplex, v. Londenfeld, 
1885, Proc. Linn. Soc. N.S.W.,- ix., 918, 984. 

Bab. Lyttelton. 

81. SBBTunABU HOTTOKi. — Sertularia huttoni, Marktanncr- 
Turneretscher, 1890, Annal. dos k. k. Natur. Hofin., v., 
283. 

Hab. N.Z. 

32. SektuiiARIA unitATEWAUB. — Sertularia nnilateralis. All- 
man, 1885, Jnl. Linn. Soc. (Zool.), xix., 139. 

Hab. N.Z. ; Australia. 

33. SKUTULAKBtiiiA JOHNSTONi. — Sertularia johnstoni. Gray, 
1843, Uieffenbach’s “New Zealand," ii., 294; Huttoii, 
1872, Trans. N.Z. Inst., v., 256 ; Coughtrey, 1874, ib., 
vii., 281. Sertularia aubpinnata and 8. delicainla, Hatton, 
1872, Trana. N.Z. Inst., v., 256. Sertularella johnatoni, 
Coughtrey, 1875, Trans. N.Z. Inst., viii., 299 ; 1876, Ann. 
and Mag. Nat. JXst. (4), xVii., 26; Thompson, 1879, Ann. 
and Mag. Nat Hist. (5), iii., 101 ; Alhnan, 1876, Jnl. 
Lion. Boc. (Zool.), zii., 261 ; Btde, 1884, Cat. Aust. Hyd. 
Zooph., 109; 1887, Proc. Boy. Soc. Viet., xxiii., 93 ; 1894, 
ib., vi. (new ser.), 102. Serlnlarella purpurea, Kirohen- 
paoer, 1884, Abh. des Natur., viii. 

Hoi), Lyall Bay; east and west coasts of the South 
Island ; Chatham Islands ; Australia ; Tasmania. 

BaRroZiABBUiA OAPii:.t.ABi8 . — Sertularella capiUarU, .Ul- 
man, 1885, Jnl. Linn. Boo. (Zool.), xix., 133. 

Bab. N.Z. 

86, Sasttr&ABBUjA ^oiiTXomias.— N ertakno polytmiae, Lin- 
nasns, 1767, Syst. Nat., i., 1312. Sertularella polyzmtiaa, 
Binoks, 1868, Hist. Brit. Hyd. Zooph., 235 ; Bale, 1884, 
Cat. Anst. H^. Zoo^., 104 ; Marktanner-Tumeretscher, 
1890, Anna!. aw k.k. Natnr. Hofm.,v.,224; Allman, 1879, 
Trans. Boy. Soc., dxvi^., 282. Sertularia eimpht, Hutton, 
1872, Trans. N.Z. Inst., y., 257; Coughtrey, 1874, *5., vii., 
. 888; 1875, ib., yiii*, 800. SertulareUa aimpleat, Cough- 
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trey, 1876, Ann. and Mag. Nat. Hist. (4), xvii.,27. S«r- 
iularella kergudentis, Allman, 1876, Ann. and Mag. Nat. 
Hist. (4), xvu., 118. . ^ 

Hab. Lyall Bay ; Timaru ; Dunetlin ; Australia ; Ker- 
^len; South Afiica; Falkland Islands ; Europe; North 
America. 

86. SBRTtmAiiRLiiA BOBCBTA . — Serlularclla robuata, Gouditrey, 
1876, Trans. N.Z. Inst., viii., 800 ; 1876, Ann. and Mag. 
Nat. Hist. (4), xvii., 27. 

Hab. Dunedin ; Foveaux Strait. 

87. SebtulabblIiA pygm*a. — SertuUtrellajtygmaa, Bale, 1882, 
Jnl. Mic. Soc. Vict.,ii., 25; 1884, Cat. .\u8t. Hyd. Zooph., 
108. 

Hab. N.Z. ; Australia. 

88. Sebtdlabblla bahoba. — Sertularella ramosa, Thompson, 
1879, Ann. and Mag. Nat. Hist. (6), iii., 102 ; Bale, 1884, 

‘ Cat. Aust. Hyd. Zooph., 111. 

Hab. N.Z.; Australia (?). 

89. Sebtueabbliji exioua. — Sertularella eat^ua, Thompson, 
1879, Ann. and Mag. Nat. Hist. (6), iii., 101. 

Hab. N.Z. 

40. Sbetdeabbeea irtboba. — Sertularella Integra, Allman, 
1876, Jnl. linn. Soo. (Zool.), xii., 262. 

Hob. N.Z. 

41. SbbtuIiAbeua uvzmaaa.—SertulareUa muelleri, Kirchen* 

S uer, 1884, Abh. des Natur. ver., Hamb., viii., 49; Len- 
nfeld, 18^, Proc. linn. Soc. N.8.W., x., 478. 

Eab. Cl^tham Islands. 

42. SBBTViMBBtJA BnsooEDB. — Serlularia futi/orms, Hatton, 
1872, Trans. N.Z; Inst., v., 267; Cougbtrey, 1874, *6., vii., 
285. SertulareUa epieoopus, Allman, 1876, Jnl. Linn. Soo. 
(Zool.), xii., 263. Sertularia Urngkoeta, Coughtmy, 1676, 
Trans. N.Z. Inst., viii., 800 ; 1876, Ann. and Mag. Ni^. 
Hist. (4), xvU„ 28. 

EaJb, Lyall Bay. 

48. TanuBiA EBnABnicA.’‘’->-2%utana eekmdiea. Gray, 1848, 
Dieffenbach’s New Zealand," ii., 214 ; Hatton, 1872, 
Trans. N.Z. Inst., v., 266; Goughtrey, 1874, *6., vii., 2W; 
Qnelcb, 1888, Ann. and Mag. Nat. Hist. (^, xi., 247. 
ThniarwdoUehoccfffa, Allman, 1876, Jnl. linn. Soo. (Zdol.),. 
xii., 270; Thompson, 1879, Ann. and Mag. Nat. Hist. 
(6), iih, 110; Bale, 1887, Proo. Boy. Soc. Vkt., xxiii., 108.' 
Hah. Hokianga. 

— 

* I esnset sarM Mr. Bats that ths law e( priodly shenW West 
aside in this ess«, 




Fabqchaii. — On New Zealand Hydroida. 


465 


44. Thuiabia MONiuFEBA. — Sertuhria monilifera, Hutton, 
1872, Trans. N.Z. Inst., v., 267; Coughtrey, 1874, ib., vii., 
282 ; 1875, tb., viii., 301 ; 1876, Ann. and Mag. Nat. met. 
^), xvii., 80. Thuiaria cerastium, Allman, 1876, Jnl. Ijinn, 
Soc. (Zool.), xii., 271. Thuiaria monilifera, Thompson, 
1879, Ann. and Mag. Nat. Hist. (5), iii.. 111. 

JSab. Hokianga ; Lyall Bay. 

45. Thuiabia subarticulata. — Thuiaria artioulata, Hutton, 
1872, Trans. N.SS. Inst., v., 258. Thitiaria subarticulata, 
Coughtrey, 1874, ib., vii., 287 ; 1876, ib., viii., 301 ; 1876, 
Ann. and' Mag. Nat. Hist. (4), xvii., 30 ; Thompson, 1879, 
Ann. and Mag. Nat. Hist. (6), iii., 110 ; Bale, 1888, Proc. 
Linn. Soc. N.S.W. (ser. 2), iii., 746. Thuiaria bidens. All- 
man, 1876, Jnl. Linn. Soc. (ZoolA, xii., 269. Sertularia 
ferlilie, Lendenfeld, 1884, Proc. Linn. Soc. N.S.W. , ix., 
406. 

Hab. Lyall Bay ; Oamaru ; Timaru. 

46. Thuiaria quadridens. — Thuiaria quadridens. Bale, 1884, 
Cat. Aust. Hyd. Zooph., 119 ; Lendenfeld, 1885, Proc_ 
Linn. Soc. N.S.W., ix.. 916. 

Hab. Timaru ; Australia. 

47. BeIiAoinopbis nov^ - zelamdls. — Pericladium nom-ze- 
landia, Thompson, 1879, Ann. and Mag. Nat. Hist. (5), 
iii., 112. SeUiginopsie nova-zeUmdia, Thompson, he. dt., 
p. 113 (note). 

Hab. Pandora Bank. 

48. Dbbhoscvpbus bubkii. — Desmoaeyphus buzMi, Allman, 
1876, Jnl. Linn. Soc. (Zool.), xii., 2w. 

Hab. N.Z. 

49. HtdraijMIania bicalyuula. — HydraUmania (?) bicalycula, 
Coughtrey, 1876, Trans. N.Z. Inst., viu., 801 ; 1876, Ann. 
and Mag. Nat. Hist. (4), xvii., 29. 

Hab. Bluff Harbour ; WiekliffBay. 

SyathaelidB. 

50. SYHTBaoiUM BUBOANS.-^-iSyntAMMtm e%aiu, Allman, 1870, 
Ovmno. and Tub. Hyd., ii., 229: 1876. Jnl. Linn. Soc. 

. (aool.), xii., 266 ; Coughtrey, 1874, Trans. N.Z. Inst., vii., 
285. ^tularia elegane, Coughtrey, 1875, ib., viii., 301 ; 
1876, Ano. and M^. Nat. Hist, (4), xvii., 29. 

HiuA, Bluff fiMbour. 

51. ffnmaKUQic aAKOauic. — Syntheemn ramoztm, Allman 
1885,701 |:ana. Sue. (Zcol), xix., 187. 

Hia5. Thuicaaga. . 

■ •.-to 
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52. Stnthroiuh oaupylooabpch. — Synthecium oampyloear- 
®MTO, Allman, 1888, " Challenger ” Beport (Zool.), xxiii., 
Hydroida, 78; Marktanner-Turneretscher, 1890, Annal. 
des k. k. Natur. Hofin., t., 246. 

Ilah. Auckland. 


Plomtilariidn. 

53. PiiUKCLAHiA SETAOBA . — CoralHna setacea, Ellis, 1755, Go- 
rall., pi. xxxviii., fig. 4. Pbmularia tciacea, Hincks, 1868, 
Hist. Brit. Hyd. 2ooph., 296; Bale, 1888, Proc. Linn. 
8oc. N.S.W. (sor. 2), iii., 778. Plnmularia tripartita, 
Lendcnfeld, 1884, Proc. Linn. Soc. N.S.W., ix., 477. 

Hob. I'imarn ; Australia ; Kmrope. 

54. PiiUMimARTA sinNunoBA. — Pltmularia spinulosa. Bale, 
1882, Jnl. Mic. Soc. Viet., ii., 42 ; 1884, Cat. Aost. Hyd. 
Zooph., 139; Lendonfeld, 1884, Proc. Linn. Soc. N.S.W., 
ix., 475. 

Hab. Tirnaru; Australia. 

55. Pi^uMOLABiA TiTBOiOA . — PUmularM turgida, Bale, 1888, 
Proc. Linn. Soc. N.S.W. (sor. 2), iii., 779. 

Hah. Lyttelton. 

56. PLuvuiiABiA CAMPANULA. — Plumularia campanula, Busk, 
1852, Voy. of the “ Battlosnake,” pi. x., fig. 5 ; Bale, 1884, 
Gat, Aust. Hyd. Zooph., 124; 11^, Proc. Boy. Soo. Viot. 
(new ser.), vi., 113; 1890, Marktanner • Turneretscher, 
Annal. des k. k. Natur. Hofm., t., 255. Plumularia tn> 
dieita, Bale, 1882, Jnl. Mio. Soc. Viet., ii., 39. Pltmu- 
laria rubra, Lendenfeld, 1884, Proc. Linn. Soc. N.S.W., 
ix., 476 ; Bale, 1688, ib. (ser. 2), iii., 778. 

Hab. Auckland; Australia. 

57. Pluhulabu xuLTiMODA. — Phmuloria mtUtinoda, AUman, 
1885, Jnl. Linn. Soc. (ZooL), xix., 157. 

Hah. Tanranga. 

58. PLUHmMUaA(?) Btumti!X."Plimidaria rimplex, Coughtrey, 
1874, Trans. N.Z. Inst., pu., 290. Plmmuaria (?) Htupkue, 
Coughtrey, 1874, ib., viii., 801; 1874, Ann. and fifag. 
Nat, Hist. (4), xvii., 81. 

Hah. Ocean Beach, Dunedin. 

d9. AmewHiniABU AimamxiA.—8«riularia mtmnmaf lAn- 
nttus, 1767, Syst, Nat., 1310. Antomularia auimuMt 
Eincks, 1868, Hist. Brit. Hyd. Zooph., 280; Button, 
1872, Trans. N.Z. Inst., v., 2^; C^htiey, 1874, 
tU., 266 ; 1676, Ann. and Bug. Nat. Mist, (4); xvii. 

Hah. I^aUBay; Europe. « 
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AglaophenlldM. 

€0. Aaji/AOFHBNu 1N018A. — PluinutaHa incisa, Ooaghtrey, 1874, 
IVans. N.Z. Inst., vii., 290. Aglaophenia incisa, Conghtrey, 
1876, Ann. and Mag. Nat. Hist. (4), xvii., 38. 

Hub. Lyall Bay. 

61. .‘Vqlaophgnia BANK8I1. — PlumtUoria banksii, Gray, 1848, 
Dieffenbach’s " New Zealand,*' ii., 294 ; Conghtrey, 1874, 
Trans. N.Z. Inst., vii., 289. Aglaophetiia banJcsii, Bale, 
1887, Proc. Boy. Viet., xxiii., 103. 

Hob. N.Z. 

62. AoLAOPHBNtA HUTTOMt.’" — Plumularus banksii, Hutton, 
1872, Trans. N.Z. Inst., v., 259. Plumalaria huttoni, 
Conghtrey, 1874, Trans. N.Z. Inst., vii., 290. Aglaophcnia 
kulUmi, Conghtrey, 1876, Ann. and Mag. Nat. Hist. (4), 
xvii., 31. 

Hcd>, Lyall Bay. 

68. Aolaophiekia acanthocabfa. — Aglaophenia aeanthoearpa, 
Allman, 1876, Jul. Linn. Soo. (Zool.), xii., 274. 

Hab. N.Z. 

64. Aoi^oi'BBmu laxa. — Aglaophenia laxa, Allman, 1876, 
Jnl. Linn. 8oc. (Zool.), xii., 275. 

Hab. N.Z. 

65. AoIiAopbsnia pobhOba. — Pkmularia formosa. Busk, 1850, 
Brit. Ass. Bep. Aglaophenia formosa, Kircheupaner, 1672, 
Abh. der Natnr., ver. Hamb., v., 26; Bale, 1884, Cat. 
Anst. fiyd. Zooph., 168 ; Marktanner-Tnrneretscher, 1890, 
Annal. des k. k. Natnr. Hofm., v., 264. 

Hab. N.Z. ; Australia ,* South Africa. 

XdiUe. 

66. PRiNis. — Idsavristw, Lamouroux, 1816, BQst. Polyp. 
Flex., 200; Busk, 1W2, Voy. of ^ " J^ttlesnaka,’* i., £69 ; 
Allman, 1888, “ ChaUenger " Beport, vii., 85 ; liondenfeld. 
1884, Proc. Linn. Spe. N.S.W., ix., 419; Bale, 1884, Cat. 
Aust. Hyd. Zoo^, 118; 1888, Proc. linn. Soo. N.B.\V. 
(ser; 2), iii., 748 ; 1894, Proc. Boy. Soe. Viet, (new ser.), 
vi.. 104 : MArhtanner-Tomeretschw, 1890, Annal. des k. k. 
NatUit. Holm., v., 280. Diphatia netangularis, Lenden* 
m, 1084, Proc. linai Soc. N.S,W., ix.. 914. 

at* two spaeiM oanad Agtamhenia haUtuU; A, knOoni, 
<}biiAtw (SM abttra); and A. Mtiftmt, Sirobagwaaor « PbumtlaHa pen- 
wiwiBte, ISW, •yrans. N.Z, Instn v., U^Oovglittay, 1874, «4., 

vtLM i Oa«i|Al(n, 1878, Ann. and Mag. Nat. Hiat. M), 

II. . V W Bala In a hat el spaoka «U^ wm 

OtteJotitid iff Boy. aoe.Viefc. xxIH., 108. Ua- 

ia)(tini|it4ffl naaajBot aaM. iBiNHMMMwuarH^paMr, and 1 oaaaotaay wMeb. 

' bM priority 
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Hob. Many parts of New Zealand coast (v.L.); Aus- 
tralia; Singapore. 

ELEUTHER0BLA8TBA. 

HydricUe. 

67. Hydka vmwM.~nydra viridis, Linnmus, 1767, Syst. 
Nat., 1820 ; Hincks, 1868, Hist. Brit. Ilyd. Zooph., 812 ; 
Conghtrey, 1876, Ann. and Mag. Nat. Hist. (4), xvii., 24. 
Hab, Ponds near Dunedin. 


Art. XUV . — On the Habits of Netv Zealand Ants. 

By W. W. Smith, P.E.S. 

[Rectd before the Philoeophical JmUtute of Canterbury^ i^nd October ^ 

At the present time the number of endemic ants described 
by F. Smith, Mayr, Hutton, Forel, and Emery MmpriM 
nineteen species, representing three sub-families, included in 
nine genera and three sub-genera. Professor Forel, in his 
recent classidoation, has carefully corrected the nomencla- 
ture and generic arrangement of the New Zealand Formi- 
eidee. This is a valuable service to students of the native ants, 
while his masterly deiinitions of their spedfio characters 
should be a safe guide to them when describing new species 
or varieties. Professor Emery has also lately described and 
figured’’’ a new species (Diseothyrea antarctiea) from New 
Zealand, and removed Oreetognaihm perpUxm, Sm., to tho 

S nus Strumi^enys, which species now remains as 8. perplexa, 
a. It is h^ly satisfactory to have our interesting native 
ants described and classified by those eminent speoiwsts on 
Formioida, 

Professor Emery’s observations on the oecurrenee of 
Disoothyrea antarenoa in New Zealand as a ease illustrating 
the " cosmopolitanism and great antiquity " of most genera 
of the Oonmnee are ^ually arolicahle to several other gen«ra 
oeeusting at the Antipodes. The genus Etdteria of Focal is 
represented at present by two speeies t H. striatOt Sm., the 
krgest native ant, occurs in lares and small communities 
distributed over both Islands; IS. brmni, Fot^ was diS' 
covert by Captain Btotm at Botoma, but has not as 


* Siana. N.Z. Xnat;, v«^ savlL, p. fiU., 
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been observed in the South Island. Forers new var. Striata 
rufcsccna was collected by Mr. A. T. Urquhart on Pirongia 
Mountain. Prolaacus ctdvena, Sm., occurs in large communi- 
ties in both Islands. Ponera castanea, Mayr; Acanthoponera 
brounii, Forel ; Amblyopone ceplbcdotU^ Sni. ; A, saufidersi, 
Forel ; Orectognathm antennatus, Sm. ; Ponera antipoduni, 
Forel; StrimigenysperplexatBrn,; and Discothyrea antarctica, 
Emery, have recently bean oollected by Captain Broun at 
Drury, Mercury Bay, and Botorua, but are unknown at 
present in the South Island. The genus Monomorium is 
represented by five species, two of which are found in both 
Islands. M, integrum, M. siiteri, and ilf. amithii, discovered 
three years ago at Ashburton, will probably also be found to 
inhabit the North Island. Before dealing with the habits of 
endemic ants and their economic and parasitic attendants, 
I may state that my observations apply only to the species 
occurring in Canterbury. 

As the habits of European ants have been so exhaustively 
treated by Huber, White, Forel, and Lubbock, it would be 
superfluous to enter minutely into details of the habits of the 
native Formicidte. There is practically so little difference in 
the relative habits of the European and Antipodean species 
of ante of the same genus that it will only be necessary to 
record the more striking or characteristic features of the 
latter. The five species of Monomorium all occur commonly 
in large and small communities, under variously-sized stones 
on the Canterbury Plains. Perhaps no country can show 
so many species of the same genus inhabiting separate nests 
within so small a radius. In Edition to the nests of Huberia 
etriata, the five distinct forms of Monomoria are frequently 
situated within a few yards of each other. The greater 
number of and more populous nests of Monamoi^ are 
found under stones half embedded in sandy situations sup- 
porting a stunted vegetation, such as we find on old river- 
I^B and the stony upper parts of the Plains. There are 
several causes which apparently guide the ants in selecting 
these sites. The network of roots generally growing beneath 
the cool, damp undersides of the stones supports several species 
of root4eeding Ooccids, which are unquestionably of consider- 
able economic value to ants. The removal of the loose sand 
or poor sandy soil from under the stones is also more edsily 
acoomplisfaea by the ants when forming bourts and tunnels 
than where stones are imbedded in deep, rich soil. We have 
<M9eaeionally found nests of M* nitidum under stones imbedded 
in obatee shingle where no plants grew, and which contained 
no Ooooids or other insecta^^t leasts so far as we could detect 
molesMng the whole of the nests. On the 19th 
Kovember and 12th Deoember last we examined two of these 
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nests for the purpose of eolIect»ng all insects, Ac., we could 
find associating with the ants. In both nests we found 
none. Both were large communities, each numbering about 
eight htmdred individuals. We found vast numbers of eggs 
and larvae in the intersUees of the stones at a depth of lOiOk 
and 16in. from the surface. In one we obtained ten queens 
secreted in different parts of the nest, some in cool, moist 
chambers 17in. down in the shingle. Excepting some firag- 
ments of the elytra of minute beetles and wings of flies, we 
could not detect any other remnants of their food. We, how- 
ever, have found large and small colonies situated among 
Stunted vegetation containing considerable numbers of Coe- 
eids, some minute parasitic beetles (Diarthrocera formiciphila, 
Broun), and an Acacian (Leio»oma longipilis. Monies). Not- 
withstanding the closest search in the nests of all the Mono- 
moria, wo have observed the beetles present only in the 
colonies of M. niUdum and M. niteri. M. nitidum is the most 
active native ant, and vigorously assails all intruders near 
its nest. 

Huberia striata, Smith, is the largest endemic ant. Al- 
though it exists in faur-sised colonies on the old river-beds on 
the Plains, the largest are met with in limestone districts, 
or in warm rooky valleys near the main range. At Albury 
immense colonies exist beneath detached pieces of limestone 
lying among the tussock at the base of the whole length of 
the sloping bed of dShris beneath the great rooks. Owing 
to the vast numbers of ants in the -nests it was frequently 
difficult to examine their structure or collect the economic or 
other insects found associating with them. In many of the 
nests 1 found considerable numbers of the pretty little shell 
Laoma hmsti, Hutton, lying in the courts and tracks of the 
ants. Sos^e were bleached, and all were empty ; but wither 
they bad crept into the nests or been oarriea there by the 
ants I am unable to say. The mollusc is extremely common 
among the broken rocks, and I am indined to believe that 
they were carried into the nests by the ants for food. 1 rardy 
found them under stbnes trhere there were no ants, and these 
were generally aUve. One important fact which serves to 
illustrate the effect of situation on the economy of ants ie 
that we never observed Oooeids in theit nests in the neighbonr- 
hood ;of the rooks. The latter is covered in parts Im 
Ve^tation, and generally teems with insect -life, wpeoiaUy 
b^tles, whose elytra we found in quantities in the tihtr nests> 
At Ashburton and on many parts of the Plains this fine ant 
exists in smaller colonies, and is almost invarisldy found 
aisooiMnff ^with a large yellow subtarranean 
foptM drums, llaskdl). Xiie lattM is a root-feedert and oeeurs 
pfotttiMly on the roots of OjarmSsmtmt tdMmOf 
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Aeema micropJvylla, and many other plants growing in poor 
situations. In the bottoms of some of the valleys of the 
Gawler Downs, Mount Somers, I have mot with Very large 
colonies under stones lying among the mixed vegetation. On 
the roots of Pitnelea^ Poa, and other plants were groups of a 
large slate-coloured form of Daetylopim noee, Maakell. They 
were firmly attached to the roots, and aid not appear to be 
molested bv the ants. In order to test their relations 1 care- 
fully detached a few and dropped them in the midst of the 
tiirong of excited ants. They were instantly seixed by workers 
and carried into the dark galleries. On one occasion we 
noticed some extremely minute transparent-winged flies rise 
from the underside of the stone when turned over. The nest 
contained over sixty adult females of D. poa^ and possibly 
these minute flies were the males of this Coccid. 

The presence of certain plants in some localities explains 
the presence of ants* nests near them. The roots of Acana 
microphylla are particularly liable to the attacks of D. areca, 
and a secies of root-feeding white woolly Aphis. Both insects 
are a great attraction to this ant, which foniis clear passages 
alongside the Aphis- and Coccid-infested roots. These tracks 
are frequently traversed by the ants who attend on and obtain 
food from these rhisophagous insects. 1 have occasionally 
observed the ants movin|[ leisurely over the Aphis and Coccids, 
gently stroking them with their autennin, and moving their 
woolly and cottony secretions. The latter when freshly secre- 
ted unquestionably contains a sweetish moisture, which attracts 
the ants, and is much relished by them. The three economic 
insects alluded to above ai*6 the only speeieB wo have observed 
in the nests of, or being attended by, this fine ant. It is an 
epcbantin^ scene in ant-life to gently turn over a large stone 
and look into a populoua colony of N. striaia. From Sep- 
tember to January the courts and gaileries of the nests con- 
tain gtoups of and larvas of different ages. When the 
light and air is admitted the eggs and larvm are rapidly seised 
by the workers and borne away to places of safety in the 
inner galleries of the nest. Tbe queens ai^ very timid, and 
disappear into their chambers imm^iately the stone is raised. 
When examining the structure of the galleries we have occa- 
sionally found it difficult to trace the queens to their hiding- 
jMacee in the nest. The galleries generally ramify in many 
wections, and often to considerable depths, especially when 
the site of the nest is on stony ground. I bs ve observed young 
queensi males, and mmters of JET. etriaia appearing 
eariw m thdr nests than in the nests of all other speoies 
oimtu^ring in Oanterbury. They bedn to appear about the 
lOih oontmne to add to their number hntU 

they A sultry day is chosen for 
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this great event in ant-life. If viewed in the sunshine a few 
days before swarming, the throng of busy ants with glisten- 
ing wings presents a charming picture of social life among 
insects. Huber describes the attention bestowed by the 
neuters of some European ants on young queens during 
their development. In large colonies of IL striata it is a 
common occurrence to find queens in course of transform- 
ing lying in the common tracks and courts of the nests. I 
have frequently observed the males and workers run over and 
pass them by unnoticed, especially in the pupal st^^e. Whe- 
ther the care of young queens is allotted to particular indi- 
viduals I am unable to say. 1 have, however, seen a large 
worker seise the pupm and carry them into one gallery. In 
the nest in question three pupal queens lay in different 
parts of courts. When the worker seized the first pupa I 
touched it gently with red ink to enable us to clearly observe 
its movements among the host of ants. After an absence in 
the gallery of two minutes it appeared, walked rapidly along 
the track where the pupal queen lay, then turned almost 
at a right angle along another track for about 6in., seized 
another young pupal queen and took the same track back into 
the gallery where it placed the first. In two minutes more it 
again appeared, and, taking the one track, passed the entrance 
on the right where it picked up the second pupa, and, pro- 
ceeding along another track to Ae right, seized a third pupal 
queen and bore it away with the clearest deliberation into 
the same gallery where the previous two were taken. The 
question of the allotment of labour among ants is one often 
discussed. The preservation of their young is an instinct 
common to the workers of all social ants. In communities of 
ants, like those of the higher groims of animals, more intelli- 
gent individuals will often occur. The removal of these young 
queens by the single individual showed very clearly its own 
undoubted intelligence and instinct for their preservation. 
In all probability the same ant bad previously placed them in 
the tracks whore they lay when we Vaised the stone. The 
case further illustrates the reasoning sentient powers of social 
ants. Huber cites a case of several workers neing emploved 
constructing a portion of a new nest. A single ant apjmached 
them and communicated his thoughts, whereupon the work 
done was palled down and reconstructed on a better plan. 
The instinct of the preservation of their wung exists in the 
minds of ants apart from their many intelligent habits wlitchi 
are unqoestionablv acquired during their existence. The fol* 
lowing case, whicn occurred with a nest of JEfuAsm is 

another cai^ in point. On 2nd November, 1892, Kr. T. Sealy, 
of Tinwald, informed me that he had seen a number d ante 
busy removing eggs from their nest; situated under stones on 
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the Ashburton River-bed. We visited the place on the 4th, 
and found the ants itihabiting much higher ^ound than when 
Mr. Sealy observed them migrating two days nreviously. The 
object of removing the eggs was fierfectly clear. The river 
had been slowly rising for several days before Mr. Sealy 
noticed them removing their eggs, and the water had pene- 
trated the coarse shingle to within a few inches of the old site 
of the nest the day we examined it. It is worthy of note that 
our native ants, although long isolated from other regions, are 
in no sense inferior in intelligence to those existing in other 
countries. Too much stress is laid on instinct by writers in 
guiding the habits of social insects. 

Monomyrium antarcikum. White ( = M, fulvum, Mayr), 
occurs plentifully in both Islands. I have met with large 
communities of this ant under stones in open situations m 
Westland. They, however, exist in larger communities on 
the eastern side of the Alps, especially on the outskirts of the 
bush, and in warm valleys of the lower hills bounding the 
Plains. Like H. striatat they haunt the liabitats of subter- 
ranean Coccids, and may frequently be seen gently stroking 
them with their antennm. I have frequently observed workers 
seiee large females of I), poa and remove them to places of 
safety. When studying the habits of ants it is important to 
gentlv raise the stones covering their nests. By doing so an 
excellent glimpse of the natural conditions of the nests is 
obtained. If tnis is practised on a calm, dull day the ants do 
not so readily become excited as they do on sunny or windy 
days. In some of the nests where Coccids wore numerous we 
noticed the ants for a few seconds removing the soft cottony 
secretion from them. It is a common occurrence to see many 
of the ants moving about the nest with minute particles of the 
fine cottony substance adhering to their heads and mandibles. 
Where Coecid- (D. arecm) and Aphis-infested roots of Acana 
microphylla are found in patches on the Ashburton River-bed 
tbev are attended by this ant, who treat these parasitic insects 
with care, gently stroking them with the antennas, and mani- 
pulating the cottony secretioTia with the mandibles. My 
Iriend Mr. A. Brooks informs me that this species occurs in 
the bush at Danevirke in very large communities. Excepting 
the brighter colours of the specimens sent to me from Dane- 
virke there is no other feature to distinguish them from speci- 
mens collected on the Plains. In the Mount Somers district 
this ent is found in the autumn in greater numbers iu spider- 
webs than other species of Manomoriat and the same fact 
is recorded by Mr. G. V. Hudson from the Wellington 
Bietriot. 

Jf. Smith ^ In addition to the foregoing remarks 

on this interemng ant I have to refer to some ounous Ooe- 
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cids, Acarians, Thyaanura, and Coleoptora occurring in their 
nests. Mr. MaSkell has described and figured"* lUf^raia/orm- 
eieola, and made some suggestive remarks on this Ck>ceid in 
relation to ants. On this question he stated that " There 
appears to be a general consensus of opinion that Aphides are 
memo use of by ants for their honey-dew, or, as frequently 
btated, employed m ‘ milch-cows ’ ; but this is the first in- 
stance that I know of where ants and Ooccids dwell together, 
and the quantity of honey-dew secreted by the Rij^sia cannot 
l)e very great. ... It would be interesting to know 
whether, in other countries Coccids axe found under similar 
conditions, and, if so, how the mits and they mutually behave 
to each ether.” These very suggestive remarks on the mutual 
relations of ants and Coccii^s dwelling amicably together has 
created a general interest among students of tiie Coeeidte. 
There has lately been an earnest and extensive search made 
for Coccids in the nests of British and Continental ants, with 
the result that another now species {Ripersia tonUini, New- 
stead) was discovered by Miss Tomlin in an ant’s nest in the 
Island of Jersey. Other new species belonging to different 
genera have also been discovered associating with ants in 
England, and have lately been described by Mr. Newstead. 
When the first specimens were sent to Mr. Maskell we had 
not previously examined the ants’ nests to Mcertain the pos- 
sible number of Riperoia in each. Since reading Mr. Maskell’a 
paper, three years ago, we have made a minute and prolonged 
search for Ripenia in the nests of all the known Monomoria. 
On first turning over a stone covering a nest wo have observed 
from three to thirty-two Ripersia inhidiiting the tracks and 
courts. When air and light is admitted into the nest these 
minute insects begin to move aboutf seeking conceahnent. 
When they are not seised and carried away by the ants they 
will occasionally walk unassisted into the galleries. They 
axe frequently found moving about on the under-surface of the 
stone covering the nest. We have often raised the stone oflt 
the nest and witnessed the ants along with the Coccids seise 
the latter and eoxry them i^ut for several minutes all over 
its surface. We have laid the stone down and allowed the 
ants to escape, when th^ generally went in a direct line for 
the nest and carried the Ciaccids into the galleries. 

In a piqier "Qn the Origin of Ants' Nest8''f 1 have dis- 
, cussed the question of ths' presence of numerous Cocoids 
under stones as frequently forming the basis of ants’ nefts. 
In referring to several points 1 wrote, “I have menrionwl 
the presence of Aphides and CSoooids feeding on the roots 
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beneath the bonldere as forming an economic baaie for the 
origin of the ants* neets. The cool damp undersides of the 
boulders naturally draw the roots of plants and attract their 
parasites to them, while at the same time they a£Eord the 
i^quisite conditions for establishing young communities of the 
ants. The latter instinctively search for these sites, and 
while thus engaged several of the sexes meet and associate 
together to form new nests. Beneath some of the stones we 
have often observed where they had only cominonced to 
excavate their galleries, and we have seen others in course 
of progress — ^from the most rudimentary to the highly-finished 
and numerous galleries in the nests of the old and flourishing 
communities. When the work of excavating the galleries has 
commenced the ants do not readily desert the site, and they 
bestow great care on the domestic' or economic inhabitants of 
their nests." These remarks applied chiefly to M, nitidum ; 
and, althouf|[h 1 mention having examined two nests situated 
in rough shingle which contained no Coccids, they’ arc, as a 
rule, applicable to the orimn of the nests of this species. We 
have counted eighty-four Coccids (R, farviicicola) with a single 
colony, and probably we missed many more when digging up 
the shingly site of the nest. After a patient search for several 
years among hundreds of neats we nave not discovered this 

E culiar Coccid elsewhere than in ants’ nests. The curious 
etle Diarthrocera fomkiphila, Broun, we observed in the 
imago state associating with ants. 

Professor B. Moniez has lately described and figured an 
Acarian {[mosama lon^ipihis) and Iwo Thysainira {Drepauura 
brachycephala and Lipura iiu^erta) found associating with 
JMbitomom in New Ze^and. Two more species {Entomohrija 
mUH/asciatat Tullb., and Achoratis armatm, Nic., Tullb.) were 
also among the insects sent to Professor Monies. These latter 
species he considers occur accidentally in ants’ nests. 

If. taicrt, Forei, is a somewhat smaller ant tlxan M. niiuium, 
but of very similar habits. Larue and small communities of 
tide glo8sy*blaek species exist under boulders on the Ashburton 
Biver^bed* Like the preceding species, they haunt and protect 
ookmies of Ckicdids parasitie on the roots of several plants. 
B. fommioota occurs abundantly in their nests, the white, 
cottony friitees of this minute Coooid rendering it a con- 
s^tmus ob}W among tbe hustling ants. Although Z>. poa 
ii immimtHlIy on the roots of several species of Poa, it 
aStaeits the roots of other plants, and occurs plentifully on 
roots under atones in nests of this ant. I have seen the adult 
waUdng ieisarely about the courts of the nest, where 
OhliM were;no roots near, each covered with masses of a white 
oOMbhJr Twice have I noticed the little black ants 

to carry off some of these large Oocoids. 
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After several failures to do so the ant turned, walked back* 
wards, and dragged the Coccids into the galleries. Wo have 
found nests situated under large boulders lying on fine sand, 
with no roots penetrating them, which contained several doisen 
adult females of E. fonnicicoia. It is a common occurrence 
to find numbers of this Coccid, in all stages of development, 
attached to roots in the nests. I, however, can only con- 
jecture that these adult Coccids wore brought into these nests 
by the ants from elsewhere. They walk freely about the 
tracks and courts, but on what they subsist, in the absence of 
roots, 1 am at present unable to say. When viewed with a 
strong lens the walks and courts of the nests of this species 
exhibit the perfection of workmanship. In some of the nests 
we have observed groups of minute yellow eggs, together with 
clusters of those of the normal colour — white or reddish* white. 
On the 10th October, 1892, we found several nests, all close 
together, containing clusters of queen eggs, or those which 
develope into queens, while only a few worker -eggs were 
observed in the nests. In all ants' nests it is a simple matter 
to ^stinguish these eggs, chiefly from their siso, and different 
periods of time required for their development. My knowledge 
of the latter is too imperfect at present to enter into details of 
their development. I, however, hope to be able to deal with 
this question in a future paper. 

M, integrum, Forel, recently described, is the rarest species 
of the genus-* at least, in the neighbourhood of Ashburton. 
Except in size, it closely resembles JM. suteri, and is of similar 
habits. I have observed the two Coccids, li. farmicicola and 
D, poa, in two nests which we examined, under stones on the 
river-bed, a few miles above Ashburton. In structure it is 
a more slender and graceful form than any of the preceding 
species. At present 1 am unable to give full details of its 
habits. 

M. Binithii, Forel, is the smallest species of the native Mono- 
moria. It exists generally in small communities on the river- 
bed here, and is readily distinguishable from all the native 
ants bv its minute size and clear brown colour. The neats 
generally occur on sandy situations, among stunted vegetation, 
which support the Coccids associating with the ante. E.Jof* 
micicola associates with them, and is tenderly carried off by 
the workers when the stone is raised off the nests. In young 
colonies which contain few eggs it is a common mode of con- 
cealment to rapidly burrow into and disappear in the fine 
sand on the bottom of the nest. The smallest nest of this 
ant we have noticed contiuned one queen, one male, and 
five neuters. As the colonies increase in nuinbers during 
the summer, dozens of adult females of the miuute stat'Ske 
Coocid, B* formicieola, are occasionally found leisurely widk- 
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ing about in the uests. The Acariane and Thysanura, already 
mentioned, are generally found in the nests of this species. 
On the 2Bth November, 1893, we discovered a somewhat large 
colony under a stone lying near some plants of Carmichafia 
nana. The roots of tne latter were growing under the stone, 
and were badly infested with the Bipersm, The hne sand had 
been removed from under the roots, and left them clear in the 
nest. Attached to the roots were numbers of Bipersia, some 
of which the workers seized and removed to dark recesses 
in the nest. The ants had to climb up about 2in. of the 
^rpendioular aide of the nest to reach the horizontal roots. 
They each seized a Ooceid, returned back along the root, 
walked down the wall, and disappeared into the recesses of 
the nest. It is therefore clear that the habit of preserving 
Gocoids in their uests is general among the native Mononuyria. 
Mr. Maskell states that the secretions yielded by those minute 
Ooccids cannot be much. The species preserved by the ants 
are perhaps the only subterranean forms which secrete sweet, 
or at least edible, substances, so much sought after by tlie 
ants. Even the small amount secreted by some species is 
apparently sufficient to warrant our minute ants in protecting 
and preserving them in their nests. B. formicioola is a beau> 
tiful object when examined alive on a shaded field of the 
microscope. 

Prolasatis ndvena, Smith (s= Formica advena, Smith ; Preno- 
lopis a4vem, Mayr) : This p^uliar ant is not uncommon on 
the Canterbury Plains. It is generally found in very large 
colonies, especially in limestone districts and in warm, rocky 
valleys sheltered from cold winds. The same habit of haunt- 
ing habitats of Coccids holds good with this as with the 
preceding species. As this ant is somewhat rare about Ash- 
burton, IJbave not been able to study its habits and economy 
so fully as other species. It is a very timid and excitable 
ant, and no sooner is the stone raised off their nests than they 
present a scene of bustle and excitement. I have only twice 
seen them carrying Coccids about in their nests: but any 
farther remarks on this ant I withhold for the present. 

Swarming of Ants . — The calm, sultry days of February and 
March bring forth vast swarms of young ants to seek fresh 
woods and pastures new" wherein to establish young colonies* 
For weeks before they take flight the uests are crowded with 
wkped ants awaiting the m&got time and natural conditions 
to w so. Seven years ami recorded in the Field our meeting 
with a vast swarm of m. niUdum when driving across the 
Plains from Ashburton to Mount Somers. When we met the 
swarm we were moving at a walking-pace^ and halted to 
witness it passing oyer us* In a few seconds horse, trap, and 
ooeopauts wm covered with minute winged ants. 1 alighted 
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and went towards the wire fence, which was also ooveired with 
millions of ants from the swarm. Many had cast their wings, 
while others again took flight and mingled with the dense 
swarm. The densest part of the swarm appeared to be about 
€ft, to 10ft. from the ground, and flew at the rate of perhaps a 
mile an hour. As they proceeded numbers kept dropping out 
of the flight, and alighted on the tussocks, shook off their 
wings, and disappeared in the grass. As a natural means of 
distribution, the dispersion of immense swarms like the one 
under notice would thickly people with ants the line of 
country it passed over. An immense swarm of this nature 
could only be formed by the union of numerous nests which 
would be advantageous to the s})ecies. After the flight the 
queens meet and associate with males from other nests, and 
establish new colonies. 

When referring in my former paper'^ to the general 
economy of the Tetramoria 1 stated that, In order to ascer- 
tain if the Tetramoria form granaries or otherwise store food 
in summer and autumn for winter use, we have carefully 
examined many old nests in the months of April and May, 
but in no instance did we discover anv food stored ; we, how- 
ever, have noticed a greater number of Aphides and Coccids in 
their nests during winter than in summer or autumn, and I 
think it probable that they are brought into the nests by 
the ants tefore the winter from beneath the adjacent stones/’ 
1 have often observed ants with Coccids, excepting Biper- 

under stones apart from their nests. Owing to the pre- 
sence of numerous rhixophagous Coccids — ^and in some cases 
Aphides — I am inclined to believe that these minute ants 
never possessed the instinct or knowledge of storing food. 
The milder climate and shorter winters at the Antipodes 
favour the ants in procuring food. When the relations of ants 
and Coccids are perfectly known, it will be found, 1 believe, 
that their mutual, dependence will be, in many instances, more 
general, especially in temperate climates. The following ease, 
fi^ the vewti of the Inspector of the Cape (South African) 
vineyards for 1886, is of interest : I have met with,’/ tito 
Inspector wrote, ^<a very singular subterranean Coccid, both 
at Moddergat and at the Praal, attended upeju in one by a 
.atnall jmt, Acantholopis oapmeis/* The muttud relations of 
ants and Coccids, of ants and Aphides and the larvae of 
several species of butterflies and otHm inseots, require further 
investigatian. In the case of some' iuhterratiean Coccids, 
they must belong to very ancient forms, eapeeially so as ipe> 
des of the same genus are found in ants’ nests in both hemi- 
spheres. 
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I have now to thank Mr. Maskell, Captain Broan, and 
Professors Porel and Emery for naming and describing the 
new species of Goccids, Goleoptera, and ants submitted to 
tliem respectively. To Mr. H. Suter, who took much interest 
and trouble in forwarding the ants to Europe, my thanks are 
also due. 


Abt. XIjV. — On the Construction of the Comb of the 
Hive-bee. 

By Goleman Pbiu,ifs. 

[Bead before the WelUrigton PhUoiophieal Society, 4lh September, 

tm.} 

Dubimo the past autumn, whilst shifting my bee^boxos, I 
disturbed a couple of hives to such an extent that the bees 
deserted them. I'ltese boxes were really double hives (two 
boxes to each hive), with a hole, SJ^in. square, leading from 
the lower to the upper box. I had consequently a good 
opportunity of carefully examining the deserted comb in the 
lower boxes, which I will name A and B. To my surprise 1 
notioe<i that the square hole in the top of box A had been 
bridged across by two walls of comb, whilst in box B a comb- 
bridge leading straight aqross the hole had only just been 
begun. This was all the comb in box B. 

Box A, it will be noticed, is almost full of comb, lines of it 
Stretching from side to side, and two of these across the square 
hole, MCfm^ that, in both instances, the bees, having ap- 

E uy satisfied themsdves of the dimensions of the holes, 
id them eompleteljr, and relied upon the bridgin^powers 
sir oomb-coBstmotion to spui the distances. The fact 
in box B the new line of comb (which, when complete, 
would stretch from side to sMe of the box) had been begun 
directly at the aperture, and the brsdee of comb at once thrown < 
straight across, sdmost readiins to the other side, shows how 
thorongbly the bees reeognisea the obstacle, seeing that they 
had the whole oi jbhe box at their disposal in which to start 
operations. 

Dlirwiit makes no zsletenoe to these honeycomb bridges in 
lth> %Mie8.’* AU that great writer does is to 

•tithm.hm himoet to <^k>w tiiat the oomb of the hhre-bee aiose 
Id aooor^OO wfiih his great theory of natural selection. He 
eOisni very into tiie oell-mahing instinct of the hive- bee. 
Se ottes other ahihorities to support his theory, which, if 
in tnfil InlltimifW, hi oertaihly wrong throughout his 
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whole work. So comj)letely do I disagree with the theory 
as explaining the origin of species, ho certain atn I that 
there is another force, energy, or intelligence in nature far 
superior to it (which I have named “a common vital 
force*') — an intelligence that acts equally upon all living 
things throughout the whole universe we see around us — that 
1 have deteruuned to pin Darwin down to his own words in 
regard to this one matter oE the celhmaking instinct of bees, 
and to show, to the best of my ability, how the theory of natural 
selection fails to explain anything at all regarding bee-life — 
why it should, in some respects, resemble the busy life of a 
human community, or this wonderful specimen of what is 
called instinct ** in the construction of honeycomb. Often- 
times have my friends said to me, ** Look bow well J>arwin 
explains his principle of evolution by natural selection in 
the superiority of the hive-bee cell to that of the humble- 
bee ! *’ I propose now to ask members whether ho tolls us 
anything at all in this one special matter. 

The following is Darwin’s conclusion to his section 
(cap. viii., p. 227, ‘^Origin of Species**) : ‘‘ThuSt I telieve, 
the most wonderful of all known instincts, that of the hive-bee, 
can be explained by natural selection having taken advantc^ 
of numerous, successive, slight modifications of simpler in- 
stincts ; natural selection having by slow degrees more and 
more perfectly led the bees to sweep equal sj^res at a given 
distance from each other in a double layer, and to build up 
and excavate the wax along the planes of intersection ; the 
bees, of course, no more kiumnng that they swept their spheres 
at one particular distance from each other than they know 
what are the several angles of the hexagonal prisms and of 
the basal rhombic plates ; the motive-power of the process of 
natural selection having been the construction of cells of due 
strength and of the proper sise and shajpe for the larva), this 
being effected with the greatest possible economy of labour 
and wax ; that individual swarm which thus made the best 
cells with least labour, and least waste of honey in the secre- 
tion of wax, having succeeded best, and having transmitted 
their newly-acquir^ economical instincts to new swarms, 
which in their turn will have had the best chance of succeed- 
ing in the struggle for existence.** 

Nothing can be plainer or more emphatic than these words 
as explaining the theory of natural selection, 1 have italicised 
certain words in order not only to show how mistaken this 
conclusion was, but also to emphasize the existence of this con- 
stant guiding vital intelligence, of which Dmrwin took no ac- 
count, There is no reference to the words, ** vital intelltgenee 
or force '* in Darwin's index. It is of no moment whether^ he 
himseif oonq^iiled the index or the index was compiled to hto: 
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I should certainly think he supemsod it. But it is quite plain 
that so little was thought of these two words that they were 
omitted from the index. In his conclusion Darwin certainly 
continues with the words, “the motive-power of the process 
of natural selection/* as being sudicient to account for the cell- 
construction of the hive-bee ; but no person has yet granted 
natural selection to be a motive-power. Every one admits 
that vital intelligence is a motive-power, because we all ex- 
perience it, although we do pot know what it really is; and we 
can all further admit that natural selection is one method by 
which that intelligence acts, subject, however, to the higher 
law of progressive adaptation of species. That is to say, that 
each species, like a magic puzxle, has iit itself the powder to 
change, to cbdapt itself, to huild cell on cell, by a thousand 
thousand different modifications, so as to enable it to suit itself 
to now environmeuts. I pointed this out in section iii. of my 
paper — “Potentiality of Divergence.**'^' 

The bridging principle of construction in the comb of the 
hive-bee can be seen at a glance in both boxes on the table. 
There is no simple cell-construction in the bold manner in 
which the bees throw their comb straight across the two holes 
— no simple ‘'swooping of equal spheres from respective dis- 
tances.** Again, it will be observed that the walls of comb 
stand at certain distances from each other — never less than 
three lines, but usually six lines-— that being, I suppose, as far 
as tlie bees can reach between wall and wall of comb. Surely 
the bees hww what they are doing when rigidly keeping the 
different lines of comb at these stated distances. For it will 
be observed that, no matter how the bases of the hanging walls 
of comb start, whether in straight or diagonal lines, each 
single wall rarely approacbos a neighbouring wall within three 
lines. These basesi indeed, can start anywhere in the box, 
beoause the bees evidently possess two separate pieces of 
knowledge amongst many others : (1) The average length of 
the rhombus or cell to accommodate the larvas ; (i2) the dis- 
tonce to be observed between the walls of growing comb. 
Possessing these two pieces of knowledge, which Darwin does 
not credit the bees withi as well as the ^‘instinct of the sweep- 
ing of spheres ** to form the cells, which he does credit them 
with, the bees can fill in a space anywhere in the box. The 
result alerays is that a box becomes filled with walls of live 
eomb at stated distances apart, and the two layers (A cells of 
fairly equal lengths. But should a growing wall of comb 
come in contact with a neighbouring wall, as sometimes 
happens, that contact is immediately stopped, and the point 
of. contact forms a stay. It wfil be oWrvM that these stays 
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are nameroas round the sidea-of the box. This is evidently to 
strengthen the walla of comb and keep them hrm, the stays 
rarely impeding the free passing of the beee round the hive. 

In Article Ixxi. of our Transactions of 1893> " Spiders as 
Engineers/’ I pointed out how beantifully spiders stayed their 
wera, and showed, moreover, that some of our own suspen' 
sion-bridges (notabljy the one in Hobson Street, Wellin^n) 
are stayra exactlv m a similar manner. Now, if any person 
closely examines box A he will observe somewhat similar stays 
all round the box, but ra rely between the walls of comb. What, 
then, is the intelligence that guides insects and animals to stay 
their constructions in this way ? Wherein does the theory of 
natural selection account for it? Does nature, under that 
theory, thin out all- the variations of the different species until 
only those survive which know how to adopt this principle of 
staying? For that is the constant argument: “Only those 
survive that have been naturally selected to survive.” Now, 
granting this argument, under the higher law of progressive 
adaptation, how does the theory account for such widely-dif* 
ferent species as man, spiders, and bees using almost the same 
principle in staying their widely-different structures? For, 
whether the stay is made of wax, web, or iron, there the prin* 
dple is all the same. To say that “ Similarity of object leads 
to similarity of means ” implies that there is in .nature a 
previously-existing method or means to a particular end for 
all species. 

furthermore, it will be observed that the walls of comb run 
fairly straight : so that bees know how to make fairly straight 
lines, os well as how to make bridges. I do not say that every 
wall is absolutely straight — there are curves in some-~bat 
the tendency is to run straight lines. Of the three centre 
lines of comb in box A, the bees, it will be observed, bad a 
^de for two of the walls in the little gap where the two 
boards formins the top of the box should have closely met. 
Hie third wall, of course, followed the centre wall near the 
gap after it hod been constructed. . 

Hie reason for the diamnai walls is not clear. 1 have 
seen boxes of comb with all the walls fairly parallel and straight 
excepting m one eomer, where the beaat^ white oond> formw^ 

■ the Queen's home is built. This comb is nsnally biiEt dia- 
gonally, perhaps for purposes of easier defence should an 
enemy invade the hive. The fact of aiming at straight Unea 
at all, even in the diagonal walls, shows a bM*s further know- 
ledge, which Durwin ignored. 1 do not for one tnoment mean 
to say that the prinotple oi nstnral or artifimsl selection is 
absolutely non-existent in nature, What I mean is thati In 
the hi^er law of jeogressive odsptatum of q;ieOies, natural 
sdloetion ^ys, as I have said, only a minor part. 
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I may be allowed here to digress for one moment to give 
an example of progressive development which forms one phase 
of progressive adaptation as distinct from the theory of natural 
selection. It was formerly supposed that a very minute 
ornstaoeous animal inhabiting the open sea, named Zoea, was 
totally distinct from the genus Megalopa, which again was sup- 
posed to bo totally distinct from every known genus of Crus- 
tacea. Gosse very clearly points out that ** These conclusions 
were set aside by the brilUant discovery of Dr. Vaughan 
Thompson that Zoea and MogaloM were the same animal in 
different stages of existence ; and that, moreover, both were 
bat the early states of well-known and familiar forms of larger 
Crustacea, which therefore undergo a metamorphosis as com- 
plete as that by which the caterpillar changes to a chrysalis 
and the chrysalis to a butterfly, and in every essential point 
parallel to it. In the Cove of Cork Dr, Thompson met with 
a considerable number of Zoeas, which he kept in captivity. 
Some of these changed into the Megalopa form, which in turn 
changed to the most abundant of all our larger Crustacea, the 
common shore-crab {Carcinus nuenas). Thus, in its progress 
from the egg to its liual development, the crab was forced to 
pass through two temporary conditions, which had previously 
Been regarded as types not of genera only, but of different 
families, and both strikingly dissimilar from the group to which, 
in its perfect state, it belongs.'* 

Here we have an example of progressive development 
which quite puzzled Darwin himself under his own theory. 
But we know of many other instances of peouliar stages of 
development in nature to which the theory of natural selection 
does not at all apply, and I propose to refer to them later on. 

fiat let us proceed. It will be observed that the sides of 
the comb-walls — ^the ends of the layers — are finished off almost 
in perfect planes. Pass the fingers carefully over them, and, 
no matter whetlier the distances between the walls be three, 
five, seven, or nine lines (for my non-scientific hearers I may 
explain that twelve lines go to the inch), it will be seen how 
beautifully the bees know when to cease the len^h of the cel\^ 
pT rhomb* (In geometry a rhomb or rhombus is CrU oblique- 
4n|^ed eqhilater^ paraUelogram.) Here is a farther piece of 
knowledjge on the bees* part of wnioh Darwin took no account. 
I may etploin that it is by the dexterous use of their stings 
tUbi the bees ttmA off and cap their cells, injecting a minute 
bf fonnio acid into the honey as the cell is filled and 
closed. This adid is really the poison of their stings, and it 
miparts to the honby its peculiar flavour and keepina-qualities. 
!^e Sting. iO ah;Sxqalsiteiy-c<m^vedHttiet^ and it greatly 

iislps in Mving the ptacie surface to the sides of the tayets, I 
may aflot^efl to say that to describe the eyundrioal 
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tongue of the bee, ^^hich laps up the honey, almoet exceeds, 
according to Suoinmerdam and Oosbo, the utmost efforts of 
human knowledge. 

Now, hold a piece of comb up to the light, or break off a 
piece. It will be observed that the cells forming each side of 
the comb- wall — the two layers — do not start from the same 
base. The hexagon is not continued straight through the 
wall, but is broken in the centre, forming the basal rhombic 
plate. This I take to be the most marvel Ions work of con- 
struction in the comb ; for here the bees know exactly Imw to 
break the joint, for the special purpose, 1 suppose, of giving 
strength to the comb- wall and to the two opposite cells, 

There is no ** blind sweeping of equal spheres at stated dis- 
tances” in this breaking of the joint, tor the bees know exactly 
how to place and plane the basal plates and angles out of the 
wax so as to perform this most delicate and wonderful principle 
of construction. Therefore, whatever the guiding principle of 
construction in nature may be which controls such a work, 
the principle of natural selection is not within a thousand 
miles of it. We can admit, for the sdke of argument, that 
there may be a principle of natural selection— 1 do not for 
one moment say there is— between the simple cocoons of the 
humble-bee and the cells of the hive-bee, of which the cell of 
the Mexican Mclipona (lomc$tica is the intermediate stage. 
This is what w'e are asked to admit. Pierre Huber, however, 
who has carefully described and figured the cell of MeHpona 
domesiica, calls it a gross imitation” of the three-sided pyra- 
midal base of the cell of the hive-bee. Darwin ignored these 
words completely, and made use of Huberts name as a sup- 
port for his theory. But what has this very short series of 
natural-selection stages — (so very short a one, with so few 
examples, and these so very uncertain, that I am completely 
surprised Darwin did not himself candidly admit his want of 
proof, in place of taking it for granted that we should accept 
bis theory as a matter of course : he, moreover, drawing in the 
name of Professor Nyman to support his assumption by the 
statement ttot the accuracy of the workmonsmp of the bee 
has been greatly exaf^erated”)— what even has this short 
series tp do with breaking the joint at the base of each cell ? 
Surely the bases might have been equal in the layers for the 
starting of the sides of each rhombus 1 But they are not so,, 
and the bees know that tbev lure not to be so, just as surely as 
the horse-bot knows that the safest place to deposit its eggs 
is just beneath the horse's chin. Evolutionists will, of course, 
say the borse«bot has been naturally selected to do this* 

I propose to expose the fallacy of such an argument iatar on. 

. It is not necessary fear me to go into the actual details of 
the ceil^making, the gathering of the honey and the seeretiou 
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of the wax, its deposit, working and planing off into hexagonal 
or basal plates. An observer must watch the bees at work in 
a glass hive, or read any bee-book upon the subject. The sets 
of combs on the bees* hind feet for scraping up the ^llen, 
and the little baskets or paniers on the tibia joints immediately 
above these combs for carrying it to the hive, are so wonder- 
ful in their construction that I can only marvel at this one 
display of Divine intelligence. My mind positively recoils 
from ascribing it to any blind principle of natural selection. 
I will admit a slight * Sweeping of equal spheres at given 
distances,'* because the bees have to work in the dark by feel 
and sound, and to economise space. There are, 1 think, one 
or two other senses than ours amongst bees, of which we at pre- 
sent know little or nothing. In referring to this point Gosse 
says, *' The comparative moisture or dryness of the atmo- 
sphere, delicate changes in its temperature, in its density ; the 
presence of gaseous exhalations ; the proximity of solid bodies 
mdicated by subtle vibrations of the air; the height above the 
earth at which flight is performed, measured basometrically ; 
the various electrical conditions of thelatmosphere ; and per- 
haps many other physical diversities which cannot be classed 
under sight, sound, smell, taste, or touch, and which may be 
altogether unappreciablo, and therefore altogether inconceiv- 
able, by us.** To which I may add now the “ sembling’* of 
insects, more especially that of the oak egger-moth {Lasio- 
campa quercus). But there are a hundred marvels of vital 
action, energy, or intelligence connected with a bee-hive — such 
as the bees always turning their faces to the queen (just as 
man does to his queen) as she moves through the hive ; their 
< 5 hoice of a queen, and all the struggles consequent thereupon ; 
their building a palace of beautiful comb for the queen, and its 
strategical defence ; their killing off the drones or superfluous 
bees tofore the winter sets in ; their crooning the night before 
swarming, just as men and women croon and cry when they 
have to leave their parent homes ; their swarming, and their 
hanging about in the vicinity of the parent hive for two or 
three days in order to see whether man will put them in a 
box and place them near their birthplace ; their harmlessneSs 
whilst waiting about, and the ease by which an experienced 
hee-tedeer can sweep them with his bare hand into tlieir now 
hivei Ac. All these things rest npon the immutable principles 
ot a guiding vital intelligence, &om which natural selection is 
as far removed as the sun from the earth. All this is done 
% what we have perhaps mistakenly named instinct.'* 

But closely examine the new swarm when clustering upon 
a bott^~there is little danger, as bees rarely sting during- 
swarming time-^it will be observed that the individual bees 
are constantly oh the move; Uhote on the inside coming to 
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the outside of the cluster, end those upon the outside going 
inwards to relieve those holding on to the bough, and to give 
them a spell from bearing the heavy weight of the cluster. 
The young bees, new to life, know that it is their bounden 
duty to do this, and not to go flying about seeking honey. 
Will any person for one moment say that the bees have been 
taught to do this sensible work by the principle of natural 
selection ? — that only those bees have survived which have 
known how to swarm properly? Or wUl they not admit 
with me that there is some guiding energy or intelligence 
wbdeh tells the young bees how to swann now. as it has 
told them for a million years, and just as it tells them how 
to plane and shape the basal rhombic plates of their cells? 

It will be noticed in box A that the hanmng wall of comb 
cprows downwards until it reaches the bench upon which the 
box rests within a distance of about i^in. Pass a straight 
edge over the box and this space will at once be seen. This 
space is left for ventilation and room in the hive. The bees 
have to think of proper ventilation just as we have. On very 
warm, calm days a certain number stand at the entrance to 
their hives and convert themselves into miniature air-fans by 
rapid vibration of their wings. No doubt the comb-walls are 
constructed to afford a free ventilating-space. The cell there- 
fore lengthens outwards as the comb -wall descends, the 
wall itself usually having a sharp edge, which is the first form- 
ing of the basal rhombic plates. But, no matter how these 
wonderful basal plates start, the rhomb or cell very sli^tly 
curves outwards from them, and lengthens to its proper 
position in the layer. There appears to be only one set of 
basal plates in the comb-wall, even when one side of the 
wall is lengthened to three times the ordinary length of tiie 
cell so as to form a stay. Of course, there cannot well be 
more, otherwise there would be a closed and vacant cell in 
tile centre of ' the wall. The bees know quite well bow and 
when to make their cells of different lengths as ciretunstances 
require. In this a most marvellous intelligence is displayed, 
tiie cells having to vary by gradation from the ordinary to 
three times their ordinaiy length. The mere fact of lengthen- 
mg the cell into different leni^s as required shows that there 
is a guiding principle at work fat removed from the mere 
tdind sweeping of eqnid spheres at stated distances." The 
bees work from cell to ceil, from base and angle, with mathe- 
matical jmeeision, leaving the whole wall a ^rfeotly-finisbed 
work. Ihe marvel lies in this eostinulty of simpUoity in the 
angular construction, proving undoubtedly to any unprejndiced 
mind that there is no blindness whsitever in the bsei^ modht . 
of worlting. 

But can it be sa«l that the hexagonal oeU ia the .tesiffk. 
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of a sweeping of an equal sphere at all? Examine the cell. 
It is six-sided, almost mathematicallv correct. The basal 
plates of the rhomb do not form a plane, but contain three 
faces or oblique angles too, so that I cannot see where the 
** sweeping of equal B{dieres " finds place in this construction. 
They may start the cell by sweeping a sphere, but there is no 
sphere left by the time the cell is finished. The bees measure 
the cell-distances in the layer by the size of their own bodies ; 
and then the principle of construction is hexagonal and not 
circular. The ceil of the humble-bee is circular; that of 
Melipona domestica circular, and oftentimes a gross imita- 
tion of the cell of the hive-bee.’* But can any person say 
that the cell of the hive-bee is not the proper cell, devised and 

S irfected by nature, and that the humble-bee cell and that of 
elipona are only variations ? As a rule, it is the humble-bee 
that drives the hive bee away. What ground, then, has 
Darwin for applying his theory to this construction at all? 
Do his instances prove his argument ? Can they not be read 
entirely the other way — namely, that they are but degraded 
variations of the proper cell ? And if we find that Darwin has 
been absolutely mistaJeen in applying bis theory to this one 
insect, what value are we to attach to his other instances of 
proof? The cell of the humble-bee ought to be far and away 
superior to the cell of the hive-bee, but it is not so. 

Darwin, moreover, names it as ** the roost wonderful of all 
known instincts, that of the hive-bee.” In my opinion he is 
wrong. The ant shows a far more wonderful display of what 
is called ** instinct.*' I shall refer later on to the ant. The 
bee, ant, spider, and man show similar knowledge of exactly 
similar sulqects. To say that the bee works without this 
Imowledge, but simply owing to bliqd evolution by natural 
selection, having token advantage of numerous successive 

a hit modifications of simpler instincts '* (which modifications 
instances are not given)^ is to me a proposition quite un- 
tenable. 

A hive swarms. A certain number of the older bees may, 
or may not, accompany the queen and the young bees. These 
may or may not teach tbs new swarm now to begin their 
labours and use their little planes— like our oaiqpenter’s planes 
^to level off and reduce to a uniform thickness the walls of 
thebr O^Us. And let it be noted how beautiful and perfect the 
Wl the hexagon ie-^never brooking into an adjoining cell, 
hoia {MHfeotly watertight oomrartmentior holding its store of 
lomay* food^or young to In my opinion there is no ne- 
to tho young hiood to be taught now to go to work eanj 
imore than it ^ taught how to swarm. In the realm of nature 
throughout 0 te whole universe we see around us, certain 
me» viw iiwe 11^ A young hive-bee goes to work with its 
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little toolB and btiiids its cell in the most cheery confidence, 
because it knows that food in flowers has been provided for it, 
and because it has been desigpiied to build the cell exactly in 
this special manner to store its food. It has been as much 
designed to do this as it has been dewigned to fertilise plants. 
Will any person who objects to the w’ord '' designed ’* kindly 
explain how it is that numerous species of plants depend for 
existence and propagation almost entirely upon the visits of 
bees? We know of no other principle of construction that 
will hold so much liquid so well and in so small a space as 
that of the cell of the hive-beo. There is the cell of the 
mason* wasp, which is a very wonderful structure too. al- 
though oftentimes a great nuisance to us in New Zealand. 
But this cell is round or oblong, with no oblique angles — a 
much more simple construction than that of the hive-bee. 
Moreover, it is built of clay, not of wax. How is the doctrine 
of natural selection to explain this one vast difference of ma- 
terial in exactly a similar operation ? True, its whole pur|x>8e 
is different, but nevertheless a cell is built.'*' 

But after the swarm has been taken, away the young bee 
flies. It may have to fly a mile or more ; but it bringshack 
its nectar, unerringly selects its new home out of a row of 
perhaps twenty boxes, and sets to work just as I suppose its 
ancestors have worked throughout all time. 

The dividing \rall of the two layers of cells are nanie<l ** basal 
rhombic plates.'* I cannot define more than' three plates with 
clearly-formed and beautiful oblique angles. Yet m his con- 
clusion Darwin says, “ the bees, of course, no more knowing 
that they swept their spheres at one particular distance from 
each other than they knew what are the several angles of the 
hexagonal prisms and of the basal rhombic plates." Now, I ask 
any one really desirous of testing these statements — (and, not- 
withstanding the weight of authority Darwin makes a point 
of always bringing to support his arguments, I hold that every 
one of his statements requires the most careful testing and 
verifying) — to look at these basal plates of the cell and ask 
himself whether the bee knew what it was doing or whether it 
did not ? If not, if it only acts from the blind principle of 
evolution and natural selection that is immediately afterwards 
referred to in the conclusion, why is it that each basal plate is 

* moaon-fly, by soma method I osonot axplsifi, stupefies, either 
by injeoting a fluid or paralysing aurtain nerves, the spider which It has 

entombed m the cell with its egg. This stupefaction lasts a period of 
two to four months. The larvae of the fly hatch out and feed Upon ths 
beauUfully-preserved body of the spider. | have often thought that this 
process of stupefaction should bo carefully investigated, in order to see 
whether nature bss not in this matter shown us an example whereby we 
might preserve out meat. 
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exactly alike, and as mathematically correct as a spider's web? 
What is it that keeps these angles uniform right through the 
comb- wall? — for a well-constructed oblique angle is not a 
mere blind sweeping of a sphere. 

To give Darwin every credit, which I naturally wish to give 
to BO great a writer, 1 will say this : that, if this instance of 
natural selection in regard to the hive-bee cell he has given 
us offers any proof of his theory to scientific minds (I regret 
it does not to mine), then at best it is but an exemplification 
of the law of progressive adaptation of species. The hive-bee, 
the liumble-bee, and Melipona dcnmstica are each useful for 
its particular work. Kod-clover, for instance, in New Zealand 
could not be fertilised until we introduced the humble-bee. It 
is also said in Canterbury that the humble-bee in some places 
takes all the lioney from the flowers, leaving little or none 
for the hive-bee. The cell of the humble-bee should there- 
fore be far superior to the cell of the hive-bee. But Darwin 
places the cell of the humble-bee at the bottom of the scale, 
and most unmistakably says that Melipona ilofnestica and 
the hive-bee cells have been naturally selected from it. To 
say that the humble-bee is evolved by natural selection from 
the hive-bee, or vke versa, or that the hive-bee cell is naturally 
selected from the Mexican- bee cell, looks to me quite absurd, 
even from Darwin's own proof. As Pierre Huber distinctly 
says, “The Mcxican-bee cell looks like a gross imitation of a 

S nation of the hive-bee cell." Moreover, we have in New 
ealand many native bees which build simple single cells in 
the ground for storing tlieir food. The humble-bee cell is 
almost a clay cell. Wasps in Europe build their nests of clay. 
But all these are quite different structures to the finished cell 
of wax of the hive-bee. Again# oven in the hive-bee cells there 
is no blind sweeping of equal spheres, seeing that the cells for 
the queen-bees are considerably larger than those for the com- 
mon bees of the hive, and are also differently constructed.'^ 

* I attaoli the follovving deeoription of the oell-focmation and work of 

the queen-bee ae beating upon the question. 1 regret my inability to give 
the author's name: **The province and occupation of the qneen bee 
consist in Iftying the eggs from which originate the prodigious multitudes 
that people a hive. Every bee in the eommunity is apparently aware of 
thk fact, and consequeiitly treats her with due respect, even to the extent 
of never turning its oack upon her until, the hive being overcrowded and 
a new queen having been made, a swarm is thought necessary, when a}! 
respect disappears, and, should she show the least reluctance, she is 
tCKced out to seek new quarters with other emigrants. The creation of a 
queen is one of the greatest wonders of that most wonderful of insect 
oommnnitiH--a hive of bees ; for no sooner does the old queen die, or the 
ittiMlnbers of the commuai^ bMoms oonvinced that they ate overcrowded, 
and that a wmacm is neoessafy, than they begin to build one or movo 
4oeen-ceUs, whte^ are utterly unlike the welt-lniown hexagonal cells in 
which honey is stored or the brood d either workers or drones is reared, 
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There are mauv other points to be considered in this 
matter of honeyeomb^construction and the cell-making in- 
stinct of the hive-bee, but I will rest content \yith the points 
I have already raised, merely asking any unprejudiced person 
whether Darwin’s premises and conclusion are borne out in 
this one instance by his theory of natural selection. In 
Brazil there is a bee that builds its comb on the very outmost 
twigs of lofty trees, as a protection against climbing and 
marauding enemies. Wherein does this exhibition of intelli* 
gence differ much from the New Guinea natives building their 
huts in lofty trees for similar protective pui^ses? To my 
mind, very little. Yet we are asked to admit that bees live 
their life and work in sole accordance with a blind principle 
of natural selection. 

being in ebape and siao not unlike an aoom. In each of these, if mere 
than one, either a worker-egg~workex^ and drone eggs being dissimilar, 
and laid in different oomb—or a worker and workeMarva not more than 
three days old is placed, and the larva is fed with peculiar food, called 
“ royal pap ** or “ royal jelly,’* with the result that in sixteen days— five 
days less than would be required for a worker and nine lees than for a 
drone— a queen, or perfect female, is produced. She alone has a life 
extending to years, that of the workers being limited to months at the 
longest.’* 
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Abt. XLVI. — Notes on MS. Deseripiions ^ Collections made 
during Captain Cook's First Voyage. 

By T. Kibk, F.L.S. 

[Bead btfore the WMington Phitosophieal Society, SSth September, JS9S.] 

It affords me great pleasure to comply with the request of Sir 
James Hector to give a short account of the valuable type* 
written MS. which he has had laid upon the table this evening. 
It will be remembered by all present that the most famous of 
modern navigators. Captain Cook, was accompanied on his first 
voyage by two naturaluts who took their place amongst the 
foremost scientific men of the day — Sir Joseph Banks and Dr. 
Solander — the entire cost of the natural-history investigations 
made during the v^age being defrayed by the generosity of the 
(mrmer. Capteiu Cook first landed on the shore of New Zea- 
land at Poverty Bay, on Sunday, the 8th October, 1769, and 
aubseqnently visited Tolaga Bay, Opuwagi (Mercury Bay), the 
Thames Biver, the Bay of Islands, Queen Charlotte ^uud. 
Admiralty Bay, Ac,, during which the naturalists collected 
ahont 860 qwoies of flowering-plants and ferns. But they 
were no mere oolleotors : folio drawings of most of the plants 
were made by Sydney Parkinson, one of the draughtsmen 
i^gujed for tiw voyage, and on the return of the expedition to 
Bngumdwere engraved on copper; while excellent MS. de- 
(wriptions were prepared by Dr. Solander, the entire cost 
bei^ defrayed by Batdu. Unhappily, these plates and de- 
seriptitMis have never been ^bliehed. At the instance of 
66r James Bectar, the Board of Oovemors of the New Zea- 
land Institute authodsed the necessary outlay for copying the 
(frscri^pns in London, uid the MS. is now snhmitted for 
Ikupeetion. Joseph Hooker, in the infroduotion to the 
Ui^ginal,.‘*l|flora NovsB-Zelandim,” speaks of Solaoder’s MS. in 
my hw tSrms, Imd from snoh refweooes as I have already 
been to nmke I oan heartily indorse his testimony to 
ill tmeilit. H i» most unfortanate that for a century and 
a fuarier pUttes and desioi^ons sllke have rsmainad ioms^ 
>eB W( B^ e4itt3toeM^M^^ . Had been- puiflt^ed'hyiAeiir 
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authors, the botany of New Zealand would have boen far 
better known sixty years than was possible under the 
conditions that then existed, a large acnouiit of error and con- 
fusion would have been avoided, and the synonymy of inanv 
species greatly siniplihed. Many of Solander's names, which 
in the majority of species are most appropriate, have been 
applied to different plants, while others have not come into 
use in any way, many New Zealand plants having been de- 
scribed by Continental writei*s who had no knowledge of 
Solander's excellent work. 

It is perhaps not generally known that Sir Joseph Banks 
was extremely anxious to accompany Cook on his second 
voyage, and succeeded in having a grant of £4,000 voted by 
the House of Commons to pay for the necessary assistance ; 
but, owing to the resolution not being sufficiently well defined, 
the Comptroller of the Navy, who from some obscure cause 
wished to thwart Banks, succeeded in preventing him from 
joining the expedition. John Boynhold Forster and his son 
George were appointed chief naturalists, and received the sum 
voted by the Government at the instigation of Sir Joseph 
Banks. Their botanical work, although of great value, was 
not equal to that of Banks and Boiander either in extent or 
quality. Their collection of New Zealand phsenogams and 
ferns comprised only 100 species, of which about IdO were 

E ublished in George Forster's *‘FIorul» Insularum Austra- 
urn Prodromus." A few others w'ere described in ** Charac- 
teres Generum" and Flaniis Esculentis Insularum 

Oceaui Australis Commontatio Botanica,” but the descriptions 
are very ineat^re, and suffer greatly by contrast with the ex- 
cellent work of Dr. Solander. The specimens collected by 
the Forsters were arranged in fasciculi and distributed to 
various museums and private collections. Unfortunately, in 
some instances a plant has received different names in different 
fasciculi, resulting in a large amount of error and confusion. 
Their drawings of the plants and animals collected daring the 
voyage were purchased by Sir Joseph Banks for £400, and 
are included in the Banksian Collections now in the British 
Museum. It is worth while to remark that the three works 
already mentioned, with another/ De Plantis Magellaniois et 
AtlanticiS)" all published between 1776 and 1787, comprise all 
that was published respecting the botany of Cook's first and 
second voyages, and therefore all that was published respecting 
the botany of New Zealand prior to M. A. Biohard's ** Bssm 
d'une Flore de la Nouvelle Z41ande/' in 1882. In this con- 
nection I should like to state my sense of personal indebted- 
ness to 0. B. Carter, Esq., who, at my sunestion, has kindly 
placed conies of these bmks in the fine collectipn of works on 
New Zealand which he has so generously presented , to the 
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New Zealand Inetitute. Apart fruin their B|)ecial value to 
the botanist, a considerable amount of historic interest must 
be attached to them by all New-Zealauders. 

At the risk of seeming somewhat egotistical, I should like 
to state that the Minister of Education has sanctioned the 
small outlay necessary for obtaining a complete set of 
proofs from the Banksian drawings of New* Zealand plants 
in the British Museum, and that copies reduced by photo- 
lithography will be printed at the Government press, to form a 
^cial volume of illustrations for the ** Student's Flora of Now’ 
Zealand," now in preparation. The MS. volume of descrip- 
tions now on the table will be bound for the library of the 
New Zealand Institute. 

I am reluctant to allow this opportunity to pass without 
expressing my thanks to Sir James Hector for his continuous 
and loyal efforts to insure the new Flora being made as com- 
plete and exact as possible. When its publication was ffrst 
mooted some years back he advised the Government that, as 
a simple matter of business, it would be wise to send the 
editor to London to examine the collections of New Zealand 
plants maxle by the early botanists, and especially the vast 
accumulations that liave been sent to Eew during the last 
thirty or forty years. The same course had previously been 
suggested by Sir Joseph Hooker, but had not been brought 
under the notice of the Government. When the Government 
declined to adopt the advice Sir James warmly supported 
the proposal to secure the MS. copy of Banks* and Bo- 
lander's unpublished Flora, which is now before the meeting, 
and thus rendered material assistance. He has done every- 
thing in his power to facilitate the work and render it as 
nearly perfect as possible. I gladly take this opportunity of 
acknowledging his many good offices. 


Abt. XLyiI.<^^otes <nt Dactylantfaus taylori, Sook. /. 

By T. Kikk, RL.S. 

[Mutd ttfon ih$ PkUoiophioal Sociei^t 

^ iBm 

Ihs remarkable monotypio genus Dactylanthua constitutes 
the fourth tribe SalanophorM^ an order of root-parasites 
most of wbic^ have a very local distribution. DaetyUmthm, 
the ** pua-rainga" of the Maoris, was originally discovered 
Mhwt 1867 by the Bev. Biohard Taylor, growing on the roots 
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of Pittoiporum, Fagtu, and other trees near the head of the 
Whanganui Biver, at an estimated altitude of 4,000ft. Al- 
^ough the plant grows over a wide area it is remaiicably 
local, BO that it is dtfsiiable to record the localities in which 
it has been observed. After its original discovery it does not 
appear to have been noticed by anj' collector until April, 1869, 
when 1 had the good fortune to discover it, at an altitude of 
l,80()ft. or 1,900ft., on the Thames Qoldfield, where it was para* 
sitic on the roots of Sehefflera digitata and Coimama grandi/oUa ; 
but, owing to the advanced period of the summer, the speci- 
mens were so much decayed that only the rhizomes were in a 
fit state for removal : several of these were deposited in the 
Colonial Museum.’" It was decidedly rare, and was limited to 
a very small area. Although 1 paid several visits to the 
habitat in 8absei]uent years, the complete destruction of the 
arboreal vegetation by mining opemtions appeared to have 
killed the parasite; but I believe it has been recently col- 
lected- by Mr. Gheeseman, either in the habitat where it was 
first observed by me or some other in its near vicinity. It 
was next observed by Mr. J. P. Marshall on the banks of the 
Mohanga Biver, Bangitikei, and he kindly presented me with 
a male specimen in 1878. In 1867 it was collected by Mr. 
W. H. Smnner in the Taranaki District, but I am ignorant of 
the exact locality, although Mr. Skinner generously forwarded 
his specimen for my herbarium. It is the only female sped- 
men that 1 have seen ; the fruits are fully formed, but not 
ripe. Two small specimens were very kinmy given me at a 
later date by Mr. H. C. Field, who found them in the Wha- 
nganui district, but did not state the precise locality. Mmre 
recently it has been discovered in two localities by Mr. A. 
Hamilton — at Tarawera, between Taupo and Napier, and at 
Nidiaka, near the Mahia Peninsula. I am indebted to his 
goodness for a specimen from the latter habitat. It has also 
been found in cbnsiderabie quantity in the forest district 
between Clyde and Waikaremoana, but the discoverer’s name 
is unknown to me. Lastly, it has recently been found by Mr. 
H. Hill in the East Gape district, where it evidently grows in 
great luxuriance, judging from the fine specimen which he has 
uberally presented to the Colonial Museum ; it measures fully 
8in. across, and is by far the largest that has come un^ my 
notice. 

Unhiqtpily, most of the specimens at present obtMned are 
in very poor condition, and enable us to add but litde to tl^ 
excellent description drawn by fUr loeepb Hooker tram thi 
material oottected by the Bev. B. Taylor. The following notOc 
ate written in the hope that they may prove of svAatofit 


Sm XMsa laBt.,ii. flSeS), p, M. , 
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intei*e8t to draw the attention of surveyors, explorers, and 
settlers in forest districts to one of the most remarkable plants 
in the flora. 

The large rhizome by which it is attached to the roots of 
its host is usually subterranean, very woody, rounded or 
amorphous, entire or deeply lobed, and forms a kind of boss, 
covered on the surface with rounded papillss, each of which 
marks the point at which a flowering-stem was given off. 
The rhizomes vary greatly in size ; some might be comi)letely 
hidden under a penn^-pieoe, while others are fully Bin. in 
diameter and 4in. or 6m. thick. When growing on a declivity, 
roots of the host-plant, from which the soil has been washM 
away, may be found with the rhizome of the parasite fully ex- 
poseu, when the position of the flowering-stems is easily made 
out ; but usually the rhizome is buried in the humus amongst 
which it grows, and only the upper port of the flowering-stems 
rises above the soil to a greater or less extent. 

The flowering-stems are dimcious, from 2in. to Sin. long, 
somewhat club-shaped, and clothed with brown ovate or oblong 
imbricating scales, which are evidently fleshy when first de- 
veloped, but at length become so brittle that they crumble 
into minute fragments at the slightest touch. The flowers are 
developed ou very short spadices, lin. to l^in. in length at 
the apex of the stem, and are mostly hidden by the apical 
scales; the males, which. 1 have not seen, are covered with 
crowded anthers, and the females with sessile ovaries in great 
profusion. The ripe fruit is about the size of a radish-seed, and 
contains a minute undivided embryo, imbedded in granular 
endosperm. Unhappily, nothing is at present known of the 
process of germinauon and development. 

Although the dull-brown . colour of the flowering-stems 
renders the portion that appears above ground very incon- 
spicuous, the flowers emit a strong perfume. In a letter to 
^ James Hector, Mr. Hill states that he was enabled to 
discover the plant solely thro^h the “ delicious daphne-like 
fragrance which it emitted,” his attention being first attracted 
by the perfume. 

The large area over which it has already been observed, 
extending firom the HaotSiki Gulf to Taranaki mid Bandtiksi, 
waixants the idea that a carefol sewch would be rewai^ by 
Its dfisoovery in looaliries where its ooeurrenoe has not hitherto 
bMQ SQSpscted. Any explorer or settler who would communi- 
cate a sopply (d good specimens would render a great service 
to botanktaat 1«^, althcugb there.is nothing in the material 
t^t ItHS come toidsi; my notice to support the idea of there 
thoM thim a smi^ 
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Further Notest read 16lh October^ 1896. 

The following extract of a letter from Mr. A. Hamilton, in- 
forming me of the discovery of Dactylanthns at Tarawora, will 
be road with interest. It is dated 28th March, 1888 ; — 

** Some time ago, when I went to liako Waikaremoana, 
YOU were kind enough to send me a list of plants which I 
should endeavour to find, and made particular mention of 
Dactylanthus taylori. Although at that time I was tiot fortu- 
nate enough to 'see or hear of any specimens, I have been on 
the look-out for it ever since, and last week, when collecting 
at Tarawera, on the Taupo-Napier Road, 1 found it. 

I w^as searching under the trees at the top of the ranges 
for Oordyceps robertsii, and picked up a scaly bud like an 
immature couc. On looking about to see where it had come 
from I found a tuberous - looking mass, about lOin. by 6in., 
covered with the circular scars from which these small spike- 
buds had fallen. Disposed irregularly round the mass were 
two different kinds of browm scaly spikes, the male (?) being 
much longer than the female. Remembering that you asked 
me to examine the manner in which it was attached to the 
root of the tree, I removed as much as possible of the vege- 
table mould and decaying leaves which partially covered the 
plant, and, finding a small tuber, bearing; two or three good 
spikes, apparently distinct from thg mam mass, 1 carefully 
cut away the root of the tree and placed it, with the plant 
and the surrounding soil, in a box, carefully packing it with 
moss so that it could not shift. I then cut two or three of the 
mature male and female spikes from the larger plant, which I 
left carefully covered with branches. I tried to tra^e the root 
on wUch it seemed to grow back to the trunk of the tree, and 
uncovered it all the way. Even then it was hard to say what 
tree it was, as three — a Fa^us, a Pittoeporum, and some other 
— ^bad tlieir roots closely intermixed. Some little distance 
away I found the remains of another small mass, which had 
been broken up by a falling tree. ... I carefully examined 
the tuberous portion, and found that, although it rested on the 
root of the tree, there was no attachment of any kind, but a 
woody root passed down the lower part, of the tuber into the 
ground : this, unfortunately, 1 had out through. The repre- 
sentation ^ven by Taylor is fairly good, but me tuber seems 
to be growing from the root of the tree instead of on its owur 
and must have been from a larger specimen than mine.*' 

Mr. Hamilton has suggested a question of considerable 
importance, one perhaps that can only be determined by 
watching the development of the plant from the embryo. In 
the large specimen presented to the Colonial Museum by Mr* 
Hill the woody rhusome viewed from below presents every 
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appearance of true root-parasitiHU), ao far as can be determined 
laithout the destruction of the specimen; the same is to be 
seen in a specimen from Nuhaka which 1 exhibit to-night. At 
the same time, there can be no question that, as the woodv 
rhizome extends over the surface of a large root, it adapts itself 
to the 'contour of the root without developing new organs of 
attachment — at least, in certain instances, probably in all. 

On the other band, I exhibit a young specimen the rhizome 
of which forms a small disc, scarcely exceeding lin. in dia- 
meter and fin. in thickness ; a tortuous woody root appears 
to have developed directly from the centre of the lower surface 
of the disc, and has attained a total length of 6in. or Tin. 
'niece is a very regular expansion of the supposed root up- 
wards at the junction with the rhizome, and with our present 
knowledge it does not seem possible that this can have been 
prodnoea by parasitism. For the present I hesitate to inter- 
fere with this root in any way until further specimens of a 
similar character can be obtained, when careful dissection of 
the point from which it is given off, and a microscopical exami- 
nation of its structure, will doubtless throw light ujwn the 
subject. I have little doubt that specimens of this kind are 
more fre^ent than might be expected. 

Mr. Hill assures me of his conviction that the plant is 
truly parasitic for the whole term of its existence, and that it* 
never developes true roots. If we may suppose tliat it is at 
fi»t jMrasitic and only pioduces true roots after attaining a 
certain stage of development, we have exactly the reverse of 
what takes place in such plants as Ctueitta, the radicle of 
which forms a true earth-root immediately after germination ; 
but as soon as the stem produces hanstdla, which enable it 
to absorb the assimilated jniee of some otber plant, the root 
perishes. ^Hie process ' would be closely analogous to that 
exhibited by the native sandalwood (Ftuatm tmninghamii), 
add the " eye-bright " {Euphrma euneata), Ac., the roots of 
trhich become attached to those oi other' j^ants, and for a 
time at least absorb the ditef portion of their nonrishment in 
an elaborated oonditicm. The foots, however, are still obscure, 
and mtibh hee to be dose before the diffienlties surrounding 
fbe eubjeot ean be properly okered up. My only excuse for 
again drawing attennoa to Ikict^lan^m, wmle still unable to 
ttak* npy matenal additton to our knowle^e of such an 
intoreet^ organinn, must be the hope I entertaiu that by 
stoant thenesistanoe of observers favourably situated for 
lOMimitthig ^e in the living state may be more readily 

■ ' dltlBU j liiiM - 
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Art. XLVIII. — On Zannichellia and Lepilaana in New 
Zealand. 

By T. KntK, F.L.S. 

[Read before tJie Wellington PhUosophical SocUly, i!6th February, 

me.] 

Zannichellia palnstris, li., was first discovered in New Zea* 
land by Colenso ; it was included by Sir Joseph Hooker in his 
original Flora of Now Zealand/’ published in 1853, and sub- 
sequently in the “Handbook of the New Zealand Flora,” 
C<^enso’8 habitat on the East Cape being for many years the 
only local station recorded for the plant. On its discovery in 
the Waikato in 1870, the learned Baron von Mueller sug- 
gested the strong probability of its belonging to the Austi^alian 
genus Lepilana, the principal species of which were formerly 
confused with Zannichellia, and, at his request, some of the 
Waikato specimens were submitted for bis examination, when 
they were kindly identified by him as LepUcew preiem, 7. 
Mueller. The plant exhibitea a very close resemblance in- 
deed to a European form of Zannichellia, with the achenes on 
long slender pedicels, the similarity extending even to the 
form of the ripe fruits. This identification, however, led 
local botanists to assume, somewhat hastily, that, as in Aus- 
tralia so in New Zealand, all plants hitherto indentified as 
Zannichellia must bo referred to LepiUena; and the older 
genus was completely neglected until three or four years ago, 
when Mr. Petrie detected ZannicheUia palustris in Otago, and 
I had the pleasure of collecting it in flower and fruit in the 
Makararoa Stream, Hawke's Bay, a locality which affords 
strong support to the accuracy of Sir Joseph Hooker’s deter- 
mination of Colenso’fl original specimens. As it is probable 
that both Zannichellia and Lepilana are of more frequent 
occurrence than has hitherto been supposed, it seems desir- 
able that attention should be drawn to the chief characters 
by which the members of these closely-allied genera may be 
most readily identified. Both are inconspicuous submerged 
aquatics, with capillary stems and leaves, and axillary apeta- 
lous flowers ; the leaves in both are from ^in. to upwards nf 
lin. in len^h. 

Zanni^Uia is monoecious. The male flower is enclosed in 
a membranous bract, and consists of a single sagittate anther, 
with the filament at first short and stout, but ultimately mueh 
elongated. The female flower is also protected by a mem- 
branous bract, and consists of from four to six carpels sessile 
or shortly stalked, with short styles and capitate stigmae. The 
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fruits are curved achenes, tipped with slender styles, and 
arranged in fascicles of from three to six. In European spe- 
cimens the dorsal margin of the achenes is more or less 
creuulate or rarely spined, but this character is not strongly 
marked in the New Zealand specimens. A plant with the 
achenes more than three in a fascicle may safely be referred 
to Zannichellia ; rarely, owing to supproBsion, the achenes may 
be reduced to three or two, when the genus must be deter- 
mined by the moncocious or dioecious habit. The cotyledon 
is twice folded in Zannichcllia, 

The only habitats in which Z. palmtris has at present 
been observed in the colony are Mercer, Bangiriri, and other 
places in the Lower Waikato; Waikaremoana, Whangape, 
and Waihi Lakes : T. Kirk. East Gape district : W. Colenso 
(Handbook). Makararoa Stream, Hawke's Bay: T. K 
Waikouaiti Lagoon, Otago : I). Petrie ! 

The only species observed in the colony is Z. palustrisy 
which varies considerably in the shape of the fruits and the 
length of the styles. The Bangiriri plant has rather turgid, 
almost sessile carpels, which closely approach the form known 
in Europe as Z. polycarfia, but the stylos are longer ; usually 
the carpels are carried on short pedicels. 

Lepikena is characterized by dicDoious flowers, the males 
solitary in the axils of the leaves, and consisting of three, 6r 
rarely two, sessile anthers, each seated in a minute perianth 
at the apex of a very short peduncle, the whole Invested 
by the dilated and sheathing bases of two opposite leaves. 
The anthers are two -celled; the cells opening by slits on 
the outer face, and are monadelphous, cohering dorsally, 
so that they resemble a six -celled anther. The pollen is 
produced in great profusion, and appears to be discharged 
in the water before the fall development of the female 
flowers ; but farther observations are required on this point. 
The female flower consists of three free carpels, wliich may be 
sessile or shortly stipitate; they spring from the apex of a 
very short peduncle with minute teeth. The perianth consists 
of three membranous braetS) and is closely invested by the 
dilated and acarious bases of the floral leaves. The fruits are 
three in number, rarely two; sessile, or on rather long 
pedicels, usually with long slender styles : the dorsal margin 
18 quite entire. 

L. prsism, F. Mueller, has only been found in the Wai- 
kato Inver near Churchill, where it occurred in considerable 
quantity and in great luxuriance, some of the slender stems 
exceeding 18iti. in length. As it was late in the season (94th 
April) when coUeoied^ only fruiting specimens were obtained, 
with two or three imperfeet female flowers. The male flowers 
have not been observed. 
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In 1881 I discovered another species in the Canterbury 
District, and recorded it under the name of L. biloculata m the 
report of the School of Agriculture, Lincoln, 1884 (second 
term). As will be seen from the sp)>ended description, it 
differs in several important particulars from any other 
species. 

Lepilana bilocularis, T. Kirk, in Beport of 8ch. of Agric., 

Lincoln, 1884. 

Stems much branched, capillary, Sin. — 12in. long. I<eaves 
flat, slightly broader than the stem, linear, one*nerved, obtuse. 
Maifl flowers enclosed in the dilated sheathing-bases of two 
opposite floral leaves. Anther solitary, sessile, on a short 
three-toothed peduncle, broad, connective produced, acute, 
the anther dehiscing from the apex. Female flower : perianth 
of three lanceolate membranous bracts at the apex of a short 
peduncle, carpels three, sessile, styles equalling or exceeding 
the perianth, stigmas dilated ; reflexed, deeply fimbriate, 
exserted. Achenes three, rarely two; dorsal margin entire, 
style more than half the length of the achene, usually 
straight. 

TCuth Island. — Canterbury — drains and streams running 
into the Selwyn. In a small stream near the outlet of Lake 
Ellesmere ; T. Kirk. Ot^o — 'Waihola Lake : D. Petrie / 

Tho leaf-bases enclosing the mide flowers are developed 
to a remarkable extent, the upper free portion on each side 
of the leaf presenting a stipular appeiuranoe, and appears to 
be composed of two {at perhaps three) membranous bracts 
adnate with the bases of the floral leaves. The leaf-bases 
investing the female flowers are much smaller. 

The plant exhibits a departure from the usual ohoractersttf 
the genus— (1) In the large solitary anther which dehisoes 
from the apex downwards, the cells diverging laterally; (3) in 
the p^uced oonnective; (8) in the reflexed and almost 
laeinlate stigmas, which are very conspicuous. 

- Submerged aquatic plants have received Httiie attention 
from New Zealand botanists, ai^ough it can hardly be 
doubted that other species wiU rewi^ careful soarchi. 
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Aut. XLIX. — On the Products of a Ballast-J^ap. 

By T. Kibk, F.L.8. 

[Aeod before the Wellington Phtlotophical Society, seth February, 

im.] 

Duking the Bumnier and autamu of 1892 and 1893 attention 
was drawn to the introduction of injurious weeds in earth- 
ballast, as exemplified by the introduction of the uockle-buri"' 
{Xanthium sirtmarium, L.), in the ballast of the ship “ Silver- 
stream” from Buenos Ayres, which had been temporarily 
4^sited near the Bonny Street entrance to the railway 
^oods-station, Wellin^n. As the total number of species 
exceeded one hundred, and 20 per cent, of them were new to 
the colony, it seems advisable to record this short chapter in 
the history of the introduction of exotic plants in New Zea- 
land at some length, more especially as the great majority of 
the newcomers are of South American origin, and hitherto less 
titan a doxen of our naturalised plants have come from that 
part of tho globe. 

The ballast, of which some portion had been removed 
when I first saw it, originally covered an area of about 4(tft. 
in breadth by 70ft. or tMft. in length, with a general height 
of 3ft. or 4ft. It had been clothed with a dense weray 
growth, which had been out down by the railway authorities, 
who learned the possibility of some of the plants proving 
noxious from the newspapers of the day. The ballast itself 
consisted ehiofly of soil from cultivated land sparingly mixed 
with fragments of biiek and other building rubrnsb. Portions 
of the earth were distributed some yards oeyond the original 
area during its removal for the formation of a new ^tform at 
the passenger-station, so that certain of the plants were 
scattered for some distance along . the line of removal. 
Although the soil was removed so closely that the old surface 
was laid bare in most places, numerous seed-containing pai<; 
tides were left behind, when several plants which had not 
beim previously observed made their appearance for the first 
tiiha. 

total number of plants collected is 104, of which 
idioat savanty bdong to the g^at army of combatairt weeds 
which have now become distributed along the great lines of 
ncaan-iUavdl all tbnnd die ehelh, and for the most part appear 
. .lri.llod^^t^ jdhmeoUy in.eMatdi^ing themselves and eneroach- 
Ing tipon thriv ind^gieiions congeners when once inttoduced : 

XsiC., xxri, (1808}, no> 



602 TransacticmB, — Botany. 

these do not enter into the scope of this paper to any material 
extent. Attention must be directed specially to the twenty 
species not hitherto observed in the colony » and to the few not 
previously known to occur in the Wellington Provincial District. 

In October, 1898, after the removal of the ballast, the 
newly-pared surface soon became clothed with a robust growth 
of the purslane, Portulaca oUracca, Ghenopodium ambrosioides, 
Panicum crus-galli, and other plants not previously seen under 
spontaneous conditions in Wellington. Irora its bright-yellow 
flowers, which were produced in great abundance, the purslane 
was remarkably prominent ; but, as its showy corollas invariably 
closed immediately after the hour of noon, the dull appearance 
of the area in the afternoon formed a remarkable contrast 
with its morning brightness. Amongst these plants wero 
others of great rarity, although very inconspicuous : Petunia 
paroiflora. Euphorbia ovalifolia, Itonbieva multifida, Nicotiana 
acuHflora, Eragrostis min<yi\ Aciearpha tribuloidee, Seiaria 
imberMs, nearly all of which are natives of South America. 
Scarcely any of these were to be seen before the ballast Was 
removed. Amongst the plants of the first year were Cheno- 
podium ficifolium, Emex australiSf Alternanthera 
(ialinsoga parviflora, Echium piantagineum, Cenia turbinata, 
Bowlesia tenera, Cichorium endivinm, none of which made 
their appearance the second year except the Chonopodiim, 
which occurred in some ouantity, and was represent by a 
few straggling specimens last year, although not a scrap is to 
be seen at this date. In all probability the soil would still be 
productive if slightly broken up to the depth of a few inches. 

Xanthium atrumarium maae its appearance the first year, 
numerous specimens were observed during the second year, 
and four or five were seen last year. When ^wing on the 
stiff clay it assumed a stout, robust appearance, differing widely 
from its usual appearance in Europe. None of the Wdlington 

r tmens exhibited the luxuriance shown by those of Austra- 
growth, and, as it does not developc flowers and fruit until 
March and April, it is scarcely probable that it will become 
permanently established in this part of the colony. It wotdd 
doubtless have a more favourable chance on the light soils of 
the Auckland Isthmus. Boubifva rmliifida assumed a very 
robust growth, and there seemed some probability of its being 
able to maintain its existence, although it failed to ripen seeds^ 
as several strong plants were growing at the commencement 
of March, but most of them disappeared during the winter 
months, probably from injuries caused by cattle quite as much 
as by the severe frost. As the area is now mostly covered 
with a thick growth of common weeds, intermixed with 
patches of cocksfoot, meadow-grass, and rye-grass, there is 
but little probability of the rarer species a^n makiug their 
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appearance unless the surface should be disturbed. The 

r ies still to be found, although in siuall quantity only, are 
hum malacoides and Chenopodium amhwsioides, of each of 
which a few specimens are making a good fight against the 
coarser weeds ; Petunia parvi^ora, now represented by three 
small plants only ; and the plant here identified as Aster im- 
bricatuSf which has increased to a small extent : it may be 
expected to become permanent, together with the Erodium, 
although the latter is too much at the mercy of accident. 

Amongst the plants developed on the ballast are three in- 
di^nous to New Zealand, although extending to other coun- 
tries. Dichofidra repens, Forst., made its appearance in small 
quantity during the first year, but plentifully the second year, 
and in small quantity last year ; this year it is not in evi- 
dence. It has a wide distribution in temperate and extra- 
tropical countries in the Southern Hemisphere, so that its 
reintroduction from South America is not a matter for sur- 
prise. Another species, Cotala coronopifolia, is still more 
widely, distributed, as it extends to Europe, and occurs in a 
naturalised condition in the British Islands : its range 
appears to be extendii^. 

Ootula amtralis. Hook, f., has, however, a more limited 
distribution, being apparently confined to New Zealand, Aus- 
tralia, and Tristan d'Acunha. Unless, like its congener, C. 
coronopifolia, it is becoming naturalised in distant countries, 
the seeds must have been mixed with the ballast in Welling- 
ton, although this is somewhat improbable. 

Emex australis did not appear after the first vear. This 
South African plant requires a warmer climate than that of 
Wellington. In Queensland and other tropical countries it 
has become a great ^t : on two occasions it made its appear- 
ance in the Auckland District, but did not prove permanent. 

X append a list of the plants collected on the ballast and on 
the soil where it was deposited during the last three years : — 

KotB.--<SpsolM not previoosly observed in the colony are distinguished 
thus and those not pretioasly observed in the Wellington Provincial 
Dietridt thus (f). 

EimAAiacBiS. 

Fnmaria muralis, Sander. 

CWCIVEBM. 

IMtfbturea prsscox, M* Sr. 

Sisymbrium offidnale, L. 

Br^oa napus« L. 

Oapsflla tam-pastoris, DC. 

Senebiera coronoptts» J^ret. ^ 

^ Pars. 

Iiepimnm xiideralhi 



004 Tranitactions, — BoUahy, 

CaBYOFHYXiLACK £ . 

Silene anglica, i/., var, quinqueyolnera. 

Cerastium triviale, Liv^k, 

Stellaria media, L. 

Spergula arvensia, L, 

Spergularia rubra, St. Hilaire. 

Polycarpon tetraphylluro, L. 

POHTULACB-aS. 

tPortulaca oleracea, L. Natumlised in Auckland* 

Malvaobas. 

Malva parviflora, L. 

Modiola multiiida, Mcvnch. 

Gebaniaob^. 

iSrodium maiacoidea, Willd. Naturalised at the Bay* of 
Islands, 1867, but not observed elsewhere. 

Legumibobjb. 

Uiex europams, L. Only two plants observed. 

Medicago saliva, L. 

„ lupulina* L. 

„ denticulata, Willd, 

Meliiotus arvensis, Wall. 

Trifolium repens, L. 

„ minus, Sm. 

„ resiipiuatum, L. 

UMBBIiLtFKRiB* 

*»'Bowlesia tenors, Sprettg. Monte Video, Brazil, Ac. 
tApium leptophyllutn, F. MnelL. 

Foeniculum vulgare, Omrt. 

* 

BuBlAOKiG. 

8herardia (mrenBis, L. 

Calyoeb&b. 

*Acioa>rpha tribuloides, Juts. Buenos Ayres. 

CoUPOStTA. 

’’'Aster imbrlcaius, Walp. 

Brigeron canadensis, L. 

tBriMron linifolius, Wuld. Matnraiised in Auckland and 
Nelran. 

'*6napbiiliani purpareom, L. Florida, Carolina, Ac. 

„ Jateo-album, L. 

'''Xantbiuin stmmaiium, L. Bataralisad in most warnt 
oqrunitrMis; but, altbough nomeroos qpeoimana taade^i)M^. 
appearance, very few seeds, if any, were pnrfeotnd, and 
tbe plant bm died’out. 
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Xanthiuin Bpinosum, L. 

’^'Pascalia glauca» Ontega. lu various parts of South America. 
Only two Bi^cimons observed on tne ballast. 

^Galinso^ parviflora, Cav. Monte Video, Brazil, Ac. 

Anthemis cotula, L. 

Chrysanthemum inodorum, L. 

Cotula coronopifolia, L, Indigenous in New Zealand, also in 
South Africa, extra-tropical South America, and some 
parts of Europe. 

Cotula australis, Hook. f. New Zealand, Australia, and 
Tristan d’Acunha; so that it must either be naturalised 
in Monte Video or seeds must have become mixed with 
the ballast in Wellington. 

^Cenia turbinata, Pers. Cape of Good Hope. This also ap- 
pears to have become established at Monte Video. Only 
a few specimens observed on the ballast. 

Senecio vulgaris, L. 

Or^ptostemma calendulacea, li. Br, 

Cnicus lanceolatus, L. 

'^Oichorium endivium, Wilid, Originally from eastern and 
northern India, but now established in many wann 
countries. Only a few specimens noticed. 

Lapsaua comuionis, L. 

Picris echioides, L. 

Crepis vireus, L. 

Leontodon hispidus, L. 

Hypoohasris radicata, L. 

"'Sonchus asper, Hoffm. 

pHmVhAOKM. 

Anagallis arvensis, L. 

V var. cflsrulea. 

BORAOIRBJi. 

tEchium plantagineutn, L. A few specimens were observed, 
but the showy flowers were so attractive that they were 
speedily plucked, and the plant died out. Naturalised in 
AuoklaniL 

OONVOLVUliiAOBJS. 

Dichottdra repens, Forster. IdentiSed in the absence of 
flowers, A native of N^w Zealand, but found also in 
many parts of South America. 

^ SOX^AOBJB. 

^Nieoiiana aoeitifloia, St HU. Brasil. Only a few speoi- 
.. mens sien*, > ' . 

JfWt. South Beatdl, Monte Video, &e. 
Cniy * fotr tpei^ena eeen. 
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SoBornuLABiNBA:. 

Verbascum blattaria, L. 

Veronica arvensis, L. 

• PLANTAQINEifi. 

Plantago major, L, 

„ lanceolata, Ir. 

Amakanthaceje. 

'^'Amaranthus deflexus, L. Europe. 

fAlternanthera sessilis, B. Br. Indigenous on the Auckland 
Peninsula. Found in many tropical and extra*tropical 
countries. 

CHENOrODIACEiB. 

. Chenopodium album, L, 

„ ficifolium, L. In great abundance (Europe). 

„ murale, L. 

tChenopodium ambrosioides, L. Possibly^ indigenous on the 
Auckland Peninsula and in Taranaki, but not previously 
observed in Wellington. 

^Boubieva multifida, Moq. Buenos Ayres, Brasil, Ac. 

Atriplex dcltoidea, Bab. 

POLVOONACEJE. 

Polygonum convolvulus, L. 

Bumex puleher, L. 

„ obtusifolius. 

„ sanguineus, L., var. viridis. 

„ acetosella, L. 

tEmex australis, Stein. South Africa. Naturalised in many 
vrarm countries. Has been collected in Auckland and 
Tauranga, but soon dies out. 

Eupbobbiaosjb. 

Euphorbia peplus, L. 

^ „ ovalifolia, Engl. Chili, Mendoea, Monte Video, Ac. 

Ubticaobjs. 

Urtica urens, L. 

CrPEKACEJi. 

Cyperus vegetus, Witld. 

GBAMfKEJt. 

’'^Paspalum dilatatum, Pdr. Braral, Ac. 

Famcum sanguinale, L. 

tPanieiim colonum, L. Naturalised in Auckland, but very 
rare at present. 

fPanioum crus-galll^ L. This was very plentiful, but has 
oomnletely died out. It is naturalised ip Auckland. 

'‘"Setai^ imberbis, jB. et 8. 
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Phalaris canarienBis, L. 

Avena saliva, L. 

„ strigosa, Schreb. 

CvRodon dactylon, L. 

"‘Eleusine coraoaaa, Omrt. Monte Video, Brasil, Ac. 
*Eragrosti8 minor, Hott. Brazil, Ijr Plata, &c. 

Dactylis glotnerata, L. 

Biiza minor, L. 

Poa annua, L. 

tOlyoeria ri^da, 8m. Hawke's Bay, Otago, dec. 

Bromus umoloides, DC. 

. sterilis, L. 

* n vestitns, Thnnb. South Africa. 

Lolium ^renne, L. 

« italicum, A. Br. 

„ temulentum, L. 

Lepturus incurvatus, L. 

Hmrdeum inurinum, L. 

I am indebted to the Director of the Boyal Gardens, Kew, 
for the authentication of most of the South American species. 


Notb. — As this paper was written in September, it may be 
advisable to state that the posirion of several of the surviving 
species has somewhat improved during the interval. Aster 
tmbricattu has increased to a considerable extent, and Oheno- 
poditm amtmmoides is more plentiful. Boubieva miUtifida 
must have produced perfect seeds, as it has increased con- 
siderably, although I failed to detect them ; several plants of 
Petunia parvifiora have made their appearance ; and there are 
about a score specimens of Chenopodam jkifolium : while the 
old plants of PaueUia gkmca have developed new stems, which 
seem likely to produce dowers in April. 

It will be remembered that the ballast was used in the 
formation of a {datform at the passenger-station. The sur- 
face of the platform has been covered with asfdialt ; but 
beyond the asphalted portion I found three specimens of 
Paeealia, and in the immediate vicinity several plants of 
Soubiem and Chenopodinm fici/oHum. Should the platform 
be broken up during the twentieth century, most of the plants 
ennmerated in the list will doubtless make their appearance 
bs pension. 

let Mar^, |896. 
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Aht. L. — Notice of the Occurrence of an Undescrihed 
Palm-lily on the Auckland Peninsula. 

By T, Kibk, F.L.S. 

[Head before the WellingUni Philosophical Society, 20th Febrmry, 

109 $.] 

Thk special interest attached to the arborescent Liliacea of the 
colony will, I doubt not, be a sufficient apology for drawing 
attention to the existence in the extreme north of an unde- 
scribed plant l)elonging to this group, although but little can 
be said respecting it beyond the fact of its occurrence. At 
present it is not possible to determine whether it skpuld be 
referred to Oordyline or Dractena, or mssibly enough to some 
other genus; but it is only by publishing the facts as far 
as known that attention can be drawn to the plant, and 
specimens obtained for identification. 

About three years ago Mr. John Maxwell sent the upper 
part of a leaf of what appeared to be a species of Cordyline or 
Dracana, informing me that the plant from which it h^ been 
taken was growing in the garden of Mr. Keid, Ahipara, and 
that it had l^n found in the forest near that settlement. On 
apphdng to Mr. Beid, that gentleman most obligingly for* 
w^arded a complete leaf, and stated that he had two plants 
under cultivation, both of which were obtained from the bui^ 
on the face of a cliff, about 300ft. above sea-level ; the flowers 
and fruit were quite unknown. He promised to search for the 
mass of tree-roots, which 1 am glad to say is still living under 

E lant, and inform me of the result. Subsequently I received a 
viug plant, which had evidently been dug from amongst a 
cultivation, although it has made no growth at present. 
cently 1 learned that it was forwanled by a young lady, who 
unfortunately did not favour me with any inforniatiou as to 
the condi^ns under which the plant was found. 

The blade of the le(d sent by Mr. Beid is exactly 18in. 
long by 6^in. broad at its widest part; it is almost elliptm* 
oblong in shape, although the upper half is slightly broader 
than the lower ; the apex is rather abruptly acute, and the 
base is gradually narrow^ into the petiole, which i% fully ^n. 
broad on the flattened upper surface; and convex henea^, 
with a broad wing along each margin for its entire length of 
4in. The abruptness with which me petiole is narrowea into 
the midrib is very remarkable ; the midrib is exta^emely 
slender, and is continued to the point of the leaf, being 
scarcely more than a mere line in tne upper part ; the innu- 
merable nerves being given off along its (sntile course. In 
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texture the leaf approachen that of Cordyline banlmi, but ia 
more membranous. 

I entertain the hope that speciiuenB of the flowers and fruit 
may be obtained in time to allow of its being described in the 
** Student’s Flora/’ and venture to ask the assistance of anv 
resident in the ^strict who may be interested in natural- 
history pursuits towards reaUsing this object. 

It affords me pleasure to name this plant provisionally 
Cordyline clmsemanii^ as an acknowledgment of my obliga* 
tion to Mr. Cheesetnan for his excellent botanical work. 

I venture to i^emonstrate against the use of the unmeaning 
name cabbage- tree ” applied by many settlers to the various 
species of Cordyliw, It may be too much to expect that the 
native names, ti,” ** ti kapu,” ** ti koraha,” &c., should come 
into g6r4eral use, but surely the most appropriate name, ** palm- 
lily,” for which we are indebted to the learned Baron von 
Mueller, is sufficiently elegant and euphonious to be generally 
adopted. 

May I be permitted another digression ? I am convinced 
that much has yet to be done in working up the plants of the 
district to the north of Whangape and Mongonui. The Cun- 
ninghams’ exploration soaroely extended so far north. Mr. 
Colenso visited the district in very early times, nearly fifty 
years ago, when he discovered Lycopodium drunmondii, which 
has not been found by any later collector. Buchanan's visit 
to the district in 1865--66 was of a somewhat cursory character, 
my own visit in 1867 was restricted to a few days during the 
early winter ; yet a few novelties were found by both of us 
even under such disadvantageous conditions. Oeothamnua 
lameolatm, discovered by Mr. Buchanan, and Kyllinga mono- 
eephala^ detected near Mongonui by Mr. Bail, have not been 
observed by otbei-s. There can be no doubt that a careful 
examination of the district from Whangape and Mongonui 
northward would be attended with gratifying results. It has 
Icmg been kiiown.aB the home of several plants of a tropical or 
sumropical character, snch as ffibiscus divereifoliust Ipomcea 
pnlmata, OMsytha pmieukUay Pisonia vmhemfera, ftc. It 
would be of great assistance to New Zealand botanists if some 
of, the intelligent settlers of the district could be induced to 
aeaist in the work. 



510 


Traiuaetioiu. — Botany. 


Abt. LI. — A Btvision of the New Zealand Species of 
H 3 nuenanthera, B. Br. 

By T. Kibk, P.L.S. 

[Read before the Wellington PhiloBfgahieal Society, noth February, 1806.1 

HyMBHAMTBBBa was first published by B. Brown in his ao* 
count of the botany of the Congo appended to Tucker’s 
nanrative of his expedition. Two plants in the Banksian 
Herbarium were named- by him EL. dentala and EL. angusHfolia 
respectively, but the descriptions were first published by De 
Candolle in 1824 (Prodr., i., 815) ; the former was characterized 
by its oblong denticulate leaves, the latter by its entire linear 
leaves : both are now united un^ H. dentata by the common 
consent of botanists. In 1883 Endliober descrioed H. latifolia 
from Norfolk Island ; and in 1842 A. Cunningham described 
H. oblongi/olia, which is now referred to H, dentata. The 
first New Zealand species was discovereil by Banks and 
Solander in 1769, probably in Queen Charlotte Sound, but was 
completely lost until 1876, when it was re^scovored by J. D. 
Enys and the writer, who described it dhder the name of 
H. obovata in 1894. The first-described New Zealand species 
was discovered by B. Cunningham, on the coast opposite the 
Cavallos Islands, in 1834 ; ms specimens, howeveri were im- 

g srfect, and the plant was published by A. Cunningham in his 
recursor as Scavola (?) nova-zealandia ; it was not until 1858 
that the plant was properly understood and described by Sir 
Joseph Hooker as Symenanthera crassifolia, the value of the 
excellent description being enhanced by the beautiful plate 
which accompanied it. Another New Zealand species was 
described by J. Buchanan as H. tmoersii in 1882, and the 
Australian B. dentata was collected in the Southern Alps 
about the same time. B. latifolia of Norfolk Island had been 
discovered on the Great and Little Barrier Islands by the 
writer six years earlier. Another species, discovered on the 
Chatham Islands by Captain Gilbert Mair, was referred by 
Baron von Mueller to H. latifolia as a variety in 1864, but in 
this paper is treated as a distinct species. A synt^s of 
the dfstinctive characters of each is appended. 

tiymenmthmi comprises sparingly-branched shrubs whudt 
are usually erect, and others which are excessively brtached 
and most frequently depressed ; the branches of the latter are 
sometimes nslced, divaricating, rigid, and spinous, with pale 
or brownish back which is often oktsely dotted with lehtioels. 
The leaves are alternate or sometimes fascicled, entire or 
denticulate or serrate, petioled,.. usually coriaceous or. rarely 
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membranous; the stipules are usually small and fugacious. 
The flowers are hermaphrodite or dimcious ; solitary, or more 
usually fasciculate and shortly pedicellate, rarely solitary; 
they are rarely produced in the aKils of the leaves, most 
frequently on the naked parts of the branches. The sepals 
and petals are obtuse or rounded at their apices, or the petals 
may be narrowed above and shortly revolute. The androe- 
cium consists of five sessile anthers which open longitudinally 
and form a ring surrounding the style ; their connectives are, 
however, connate, and are produced into a rounded or sub- 
acute ciliated membrane above each anther, with a curious 
obovate dorsal appendage. The ciliated processes and their 
dorsal appendages vary in shape in the different species, but 
not sufficiently to afford distinctive characters. Stigmas 2, 
rarely 4 or 3, divergent, styles very short. The fruit is a 
spherical 1-celled berry of a deep purple colour, or rarely 
white. The seeds are 2 in number, rarely 4, 8 or 
sometimes solitary by abortion ; they may be ovoid, plano- 
convex, or convex and pointed with one or two angular faces 
at tlie base and a strophiole which may be very slightly 
developed or large and distinctly cupnlar. The cotyledons are 
orbicular in all the seeds examined by me. The most im- 
portant differential characters are those afforded by the seeds 
taken in conjunction with the loaves. 

Baron von Mueller appears to have been the first to draw 
attention to the plano-convex form of fruit (Plant. Viet., i., 69), 
but did not attach to it the importance which it seems to me 
to merit. 

It will be seen that H, dentata, R. Br., is only repi'osented 
by its variety (m^usti/olia ; 1 have seen nothing m the colony 
approaching var. oblongifolia of Norfolk Island, in which the 
denticulate leaf is over l^in. long, and 1 have not had the 
opportunity of examining Norfolk Island specimens of H. 
latifolia. The New Zealand plant, which is only known in a 
fimiting oondition, was kindly examined for me by the director 
^ of the Royal Gardens, Kew, in 1876, and referred to H. lati- 
* folia var. ; but the differences do not appear to be sufficiently 
marked to render it worthy of special distinction. Mr. 
Cheeseman sends a sterile l^fy specimen from the Three 
Kings Islands, characterised by mo^ strict slender branchlets 
and oblong or oblong-ovate leaves with obecurely sinuate- 
^ dentate revolute margins and slender petioles, leaves 

are of thinner texture than in Bf. latifolid, and the reticula- 
tions on both surfaces are not so strongly marked. 

1. B. Hook, t FI. N.Z., i., 17, t. 6, 

A low tifM spreading shrub, with short stout tortuous 
bmnohes, baidc white, furrowed, branchletspubescent. Leaves 
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alternate or fascicled, very coriaceons, linear, spatholate, or 
linear-obovate, long, entire or sinuate, toothed or 

lobed, rounded or retuse, petioles very short. Flowers small, 
axillary, solitary or in small fascicles ; peduncles shorter than 
the flowers, curved, with two ovate bracts below the middle. 
Idepals much shorter than the petals, minutely erose ; petals 
linear oblong, recurved at the apex. Anthers torniing a tube 
round the ovary, connective fimbriate with a dorsal scide. 
Ovary l-celled, placentas 2. Berry purple or white, 2-seeded. 
Seeds 2, convex on the outer face. Handbook, 18. Scavotn (?) 
nova-zeaUmdia, A, Gunn., Precurs., n. 429. 

North Island. — Maritime rocks opposite the Cavallos 
Islands ; S. Cunningham. Northern shore of Cook Strait, 
from Gape Terawhiti to Gape PalUser, Ac. ; Port Nicholson ; 
T. Kirk. 

South Island. — Nelson : Coast between the Boulder Bank 
and Croixelles Harbour: T. Kirk. Marlborough: Pelorus 
Sound, Ac. : J. Rutland ! Canterbury, Coast of Banks Pen- 
insula : J. B. Amutrong / Otago : D. Petrie. 

Stew’art Island. — T. Kirk. October, November. 

Erect shoots with broader leaves are sometimes developed 
in sheltered situations. 

2. H. dentata, B. Br., var. asrgustifoUa, Benth. FI. Anstr., 

i., 104. 

An excessively branched shrub, 2ft.-8ft. bi^ ; foranchlets 
terete, imbricate, about as thick as whipcord, often naked 
and spinesoent, ciosely dotted with minute lenticels. Ijeaves 
on very short petioles, often fascicled, narrow linear-oblong, 
euneate at the base, rather membranous or subcoriaceous, 
.entire or sinuate or shortly lobed, rounded at the apex, ^in.- 
}m. long. Flowers perfect or dicscious, almost sessile, soli- 
tary or geminate. Male flower not seen. Femdte sdmost 
sessile, Mtals narrow, anthers abortive, style short, stigmas 
2, spreading. Berry fl-seeded, seeds obloi^, flat <m the umsr 
face, convex on the outer, with a small ^sooid stix^bioia. 
Hook., Comp, to Bot, Mag., i., 274; Hook, f., FI. Tasm, i., 
27 ; a. angmtiJfMa, B. Br., in DC. Piodr., i., 816 ; E. bankeH, 
F. Muell., PI. Viet., i., 69. 

North Island.^ Wellington : Turangatere ; A.HamUo^t 
UDDer Bftnflitikei i D, P$tri$ i 

^^th Mand.— Nelson : W«roa North: W. H. Bryomt 
and T. Kirk. Canterbury : Alps : J. B. Armtr<mg I Otago 
Paradise, Mount Eamslaw, T. Kirk; Kelso, D. Psirts. 

Easily distiuguished by the lentioellate bade, slender twigi 
which are flexuous ttbsn grown in sheltered eon^timis, and 
the dioBoions flowers. IheTasmwiianj^Laistissatdtoprudime 
heraiiephxodite flowers. At preseiit I have oitiy hidi thebp« 
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portunity of examining the* female flowers of tlie New Zea- 
land plant. 

Var. alpina. 

Depressed, lft.“2ft. high, branches very short, rigid, stout, 
usually terminating in stout spine. Bark whitish, lenticel- 
late. Leaves less than ^in. long, usually fascicled, very cori- 
aceous, oblong-obovate, petiole very short. Flowers on very 
short straight peduncles. Sepals erosulate-ciliate. Petals 
broad, recurved. Anthers very broad, connective, ranch pro- 
duced, nearly entire, dorsal scale broadly cuneate. Stylo 
slender, stigmas 2, spreading. Berry white, l~2-soeded ; the 
former ovoid with a minute discoid strophiole ; the latter 
with the inner faces flattened at the base but not angled. 

South Island. — Alps of Canterbury and Otago ; 2,000ft.- 
4, 000ft. A remarkable plant, forming a mass of very short 
stout spinous branches. Possibly a distinct species. Decem- 
ber, January. 

3. H. oboyata, T. Kirk; in Trans. N.Z. Inst., xxvii. (1894), 

360. 

An erect glabrous shrub, 4ft.-8ft. high, branches few, 
slender, ascending; bark pale. Leaves in the young state 
obovate-cuneate, 3-lobod or -toothed, membranous, mature, 
very coriaceous, lin,-2iu. long, obovate or oblong, narrowed 
into a slender petiole below, rounded or rotuse above, rarely 
apioulate, margins slightly recurved, rarely entire. Flowers, 
male not seen. Female sepals broadly ovate, rounded at 
apex. Ovary 2-oelled ; stigmas 2. IVuit solitary or twin, 
on very ^hort curved peduncles; ovoid, purple, 2-seoded. 
Seeds nearly ovate, slighUv concave on the inner face, con- 
vex on the outer; strophiole cupular, thin. 

South Island. — Buchanan f Nelson: Graham Biver, 
Mount Owen, T. F. CIteeseman / between Takaka and Bi- 
waka, 7. Kirk. Marlborough ; Queen Charlotte Sound, J. H, 
Macmahon / Canterbury : Broken Biver basin, J, D. Enys 
and 7, Kirk (1876) ; Ashburton Mountains, 7. H, Potts t 
Chiefly on limestone rocks, 2,(XXtft.-4,00Oft. 

The rather slender branches and the strict habit dis- 
tinguish this species from all others at sight. 

4, B. irayerslli J. Buchanan ; in Trans. N»Z. Inst., xv. (1882), 
889, t 38. 

A spreading shrub, lft.--2ft. iugh, twigs with reddish longi- 
todiiiaf rugose bark, viscid when fresh. Leaves rather 
crowded, conaoeous, oblong -obovate or oblong - spathuiate, 
about ItQ. long, narrowed into a rather stout appressed 
petiole, or sub -acute, margins recurved, nerves 

as 
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obscure. Flowers few, solitary, ob short decurved pedicels ia 
the axils of the uj^er leaves. Sepals coherent at the base, 
subacute. Petals linear, oblong, narrowed below, spreading. 
Fruit not seen. 

South Island. — Nelson : In the forest, Oouland Downs, 
near Gollingwood ; H. JJ. Travers. 

My knowledge of this plant is confined to Mr. Buchanan’s 
description, and a small flowerless s^imen, for which I am 
indebted to him. It is distinguished from all other species 
by the red bark and rugose leaves with appressed peduncles. 
Good specimens in flower and fruit are much to be desired, 
as the anthers and ovary are not mentioned in the original 
description. 

6. H. latifolia, Endlicher ; in FI. Insul. Prodr. Norf., n. 127. 

A sparingly - branched shrub, 2ft. -10ft. high, erect or 
straggling. Leaves ovate 'lanceolate, or oblong 'lanceolate 
narrowed into the petiole, 2in.''4in. long, lin. broad, obtnso, 
coriaceous, entire, sinuate or sinuate-serrate, marginal nerve 
stout. Flowers not seen. Sepals ovate, in the fruiting state 
scarcely coherent at the base. Fruiting jieduncles very short, 
erect or curved. Berr>' 2'Beeded; seeds ovoid, flat on the 
inner face, with irregular longitudinal stria on the outer con- 
vex surface. Strophiole large, cupular. 

North Island. — Auckland : Tapotopoto Bay, T. Kirk ; 
Mount Camel, J. Buehanan ; Whangapona and Flat Island, 
Great Barrier Island; Arid Island, T. Kirk; Three Kings 
Islands, T. F. CJieeseman, littoral. Also on Norfolk Island. 

The New Zealand plant has not been seen in flower. 
Endlicher describes the female flower oi the Norfolk Iriand 
plant as having abortive or perfect stamens. He also states 
that the ovary is 2-celled and the stigma capitate, both of 
which appear to be erroneous. The leaves are strongly re- 
ticulate on both surfaces. 

6. B. t^ihaaMoa, n.s. 

An erect shrub, with furrowed lenticellate baik. Leaves 
lanceolate or oblong-lanceolate, narrowed at the base, acute, 
8in.-6in. long, fm.-liin. broad, v«ry coriaceous, strongly reti- 
culate on both surfaces, sharply toothed. Flowers in crowded 
fascicles, dioecious, pedicels uender, longer than the flowers, 
deeurved. flepals coherent at the tiese, nanow, ovate. Fptida 
very long, pbovate with a broad base, revolute at the apex. 
Anthers wi^ a narrow lanceolate jagged connective, more 
than half as long as the anther-cells ; dorsal j^vsid enne- 
ate-spathulate, rounded above. . Female flowers hot seem. 
Berry ovoid or almost globose, white ; stigmas 4-'ldbed 
4- rarely 3-seeded, seeds shgled, curved toward flie |>dht. 
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convex on the cater sarface ; etrophiole very email. B. lati~ 
foUa, var. chathdmiea, F. Mueller, Veg. Chat. Islds., 9. 

North Island. — Wellington: Patea: Sir James Hector. 
Flowers and fruit not ^n. 

Chatham Islands. — Originally discovered by Captain Gil- 
bert Bair ! September, October. 

Distinguished from all other species by the long lanceolate 
sharply-toothed leaves, strictly dioecious flowers, tetramerons 
stigma-lobes, and l-seeded berries. Occasionallv the leaves 
are linear-laceolate, and less than fin. in breadth. I am in- 
debted to my friend Mr. Cox for excellent specimens of the 
male plant. 


Abt. LII. — Notes on Certain Veronicas, and Descriptions of 
New Specks. 

By T. Kibk, F.L.S. 

[iicad before the Wellington Pkilosophieal Society, SSth February, 

It is not propraed to offer a complete revision of the New 
iSealand Veronicas on the present occasion, although it is 
hoped that this much-needed work may be accomplished in 
a short time. It is, however, desirable to supplement the 
-published descriptions of certain species from more copious 
material than was available when they were origiaally drawn ; 
to amend certain errors that crept in from the examination of 
imperfect specimens ; and to describe a few new species, most 
of which have been in haild for some years past. 

With the full revision it is intended to furnish an account 
of the most striking characteristics of the New Zealand 
species generally, more especially with regard to their mor- 
pnolo^ and distribution. It may, however, be pmnted out 
that the species of the dimorphic — or, as it might with equal 
proprie^he called, the mimetic— -section are invested with 
swciid interest, the entire seeticm. with the single exception 
of the AushraUan V. desysifoUa, bemg endemic in the colony. 
At present, strangdy enouf^ our Knowledge of the early 
leavee these singular plants has been chiefly obtained from 
old ^eotmnns on which they are often produced by reversion, 
eepe<^y under cultivation : the subject will not be satis- 
laetorily worlmd .ot^ until the seedling as well as the more 
advanOM stages have been studied in a systematic manner."* 

* Fcr the finit rstwcdea msatioa pi dimorphism in tiie Imvm of Now 
JMant VsiSDioMt MstCiiiia N-Z. tasl.. xi. (f878), MS. 
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Mr. N. E. Brown, of Kow, was the first to point ont that 
most of the plants referred in the Handbook and the Trans- 
actions of the New Zealand Institute ” to Logania and Mi- 
trasacvie were true Veronicas. To the l>otani8t acquainted 
with the subalpine and alpine vegetation of New Zealand it 
seems the most natural mistake in the world that flowerless 
Specimens of Veronica tetragona should be referred to Podo- 
carpm or Dacrydium when examincjd without reference to 
their minute structure, while the general aspect of one or two 
otWs, coupled with tetrandrous or pentaphyllous flowers, 
equally accounts for their reference to Logania on the exami- 
nation of specimens destitute of fruits, or at best with fruits 
in an immature condition. The reference of others to Mitra- 
mcvie is unquestionably due to an oversight arising from the 
severe physical pain under which the describer laboured 
during the progress of his work. 

Veronica canescens, T. Kirk, in Trans. N.Z. Inst., ix. (1876), 

603, t. xix., f. 2. 

Limb of corolla spreading at maturity; lobes broad, 
rounded at the tips, the uppermost longer than the others. 
Capsule wholly included within the c^yx, broadly ovoid, 
slightly compressed, retuse. 

South Island : Canterbury — Lake Forsyth, T. K . ; Lake 
Lyndon, J, I>. Enys and T. Kirk, Otago — Oamaru, J. 
Buchamn; Maniototo Plains, D. Petrie, T. Kirk; Wycliffo 
Bay, Dunedin, B, 0. Ashton t Sea-level to 2,800ft., but re- 
markably local. 

According to the Index Eewensis, the trivial name has 
been erroneously applied to three other species : F. ** can- 
escan£,*' Bast., FI. Maine et Loire, *8upp. 21, is F. teuoriim, 
L., Sp. FI., ii., 216; F. ** canescens,*' Presl., ex Schult. 
Mant., i., Add. II., 229 sF. prostrata, L., Sp. PL, ed. ii., 22; 
F. canescens," Schrad., Comm. Veron. Spic., 19 « F. incana^ 
L., Sp. PL, 10 : all natives of Europe. 

F. anagallis, L., Sp. PL, 12. 

This has not been observed since it was collected by the 
Bev. W. Colenso in Hawke's Bay. As it is a plant that pro- 
duces seeds in great abundance in Europe, it is not easy ta 
account for its disappearance, even if it be assumed Uiat 
Mr. Colenso's specimens were of exotic origin. 


F. haoieriana, Walp.^ Bep., iii., 841. 

This species extends over a wider area than is mnerally 
supposed, as it is found in the Buahine Bange {^enso), 
Tongarito, Ngauruboe, and is especially abundant on Biiapehu. 
I brieve that it occurs on the Eaimanawa Bange also, but 
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have not seen specimens. V. nivea, Hook., Ic. PI., t. 640. 
V, nivalU, Hook, f., PI. N.Z„ i., 1% ; Ilandbk., 216. 

F. loganwiilett, J, B. Armstrong, in Trans. N.Z. Inst., xiii. 

(IHBO), 359. 

Leaves of young plants in rather distant pairs, linear- 
subulate, dilated at base and often toothed, spreading above ; 
stems pubescent or tomentose. Calyx-lobes ovate-lanceolate, 
espciciaily in the fruiting stage. Capsule broadly elliptical, 
equalling or slightly exceeding the calyx, didynious, turgid. 

South Island: Canterbury — Rangitata Valley, J, h\ A, ! 
<.'lyd6 Valley, W, Gray, 

Notwithstanding the suffruticose cliaracter of this rare 
plant, the didymous capsule shows that it is closely allied to 
the herbaceous section. 

V. erecta, n. s. 

Stems 6in.-10in. high, erect, strict, simple or sparingly 
branched from the base, glabrous or rarely puberulous. 
Leaves distant, sessile, oblong-lanceolate, acute, ^in.-lin. 
long, membranous, patent, margins often puberulous or ciliate 
at the base, bark i*eddish-par{)lo. Racemes 2-6 in the axils 
of the apical leaves, 3iu.-4in. long, strict, erect or ascend- 
ing, naked below. Flowers fascicled or solitary, often dis- 
tant; rhachis pedicels and bracts puberulous or pubescent. 
Bracteoles exceeding the pedicels, ciliate. Calyx campanu- 
late, divided for threo-fourths of its length, segments ovate- 
lanceolate, subacute or acute, ciliate. Gorolla-tubo rather 
broad, shorter than the spreading limb, upper lobe broadly 
rounded, lower narrow acuminate, stamens exserted. Cap- 
sule ovate, oblong, acute, compressed, one-third longer than 
the sepals. 

South Island : Otago -Believed to have been collected on 
Mount fionplaud, but the exact habitat uncertain. 

A very distinct si^cies, remarkable for the strict erect 
habit and elongated interrupted racemes with the flowers 
often fasciculate. It should bo placed next to F. raoulii, 
Hook, f. Described from cultivated specimens kindly for- 
warded by Mr. Martin, nurseryman, of Green Island. 

V. petrlei. 

Stems decumbent or prostrate, woody, 4in.-6in. long; 
branches ascending, 3in.-4in. lohg. Leaves j^in.-^in. long, 
eliiptical oblong, rounded at the apex, narrowed into a short 
broad petiole, membranons, glabrous or the margins glandu- 
lar, oibated ; oppi^te. petioles connate. Flowering branches 
densely blothed with foliaoeous obtuse linear bracts, racemes 
terminal ; flowers solitary, semle, partially hidden in the axils 



618 Traiisac tiofis . — Botany . 

of crowded linear ciliated bracts, which slightly exceed the 
calyx. Calyx cleft to the base, lobes 4, linear, obtuse, ciliated, 
exceeding the corolla-tube ; limb much shorter than the tube, 
lobes spreading or reflexed, the lower acute, the uppermost 
rounded ; stamens 2, included j style long, slender. Capsule 
oblong, slightly turgid, seated in a cupular disk. Mitmsacne 
petriei, 3. Buchanan, in Trans. N.Z. Inst., xiv. (1881), 860, 
t. XXX., f. 1. 

South Island : Otago — Mount Bonpland, D. Peirie t 
6,000ft. 

The densely-crowded linear bracts easily distinguish this 
fine plant from all other New Zealand species. It is, perhaps, 
the most remarkable of the many plants added to the Otago 
flora by its energetic discoverer, to whom I am indebted for 
the only specimen I possess. The stems are really perfoliate. 

F. htUkeam, F. Muell., ex Hook, f., Handbk., 218. 

Bracts oblong, obtuse, shorter than the tubular calvx; 
corolla - lobes subacute. Capsule retuse and turgid when 
mature. 

6ea-level to 3,000ft. 

Far. oblonga. 

Leaves narrow-oblong, fully Sin. long including the petiole, 
coarsely toothed. 

South Island : Marlborough — A waters ; T. Kirk. 

Var. fairfieldii, sp.. Hook, f., Bot. Mag., t. 7828. 

Flowers larger and more deeply coloured than in the type, 

E anicle usually shorter and broader. Braots glandular-pu- 
escent, equalling or shorter than the spreading calyx, acute ; 
calyx-lobes acute or subacute with scanons margins ; lobes of 
corolla rounded at the apex. 

South Island : Fairfield Downs. 

The typical form was originally discovered by the Hon. F. 
Weld. 

F. maerantha, Hook, f., Handbk., 218. 

Sparingly branched, lft.-2ft. high. Leaves varying frmn 
oblong-ovate to obovate-lanceolate, thick and glossy. Calyx 
broadly ovate, acute, ecjualling or slightly exceeding ^ 
sepals. Cercdla pore white. 

South Island: Mountains of Nelson, Canterbury, and 
North Otago, but often local ; 8,600ft. -4, 0(^t. 

F. haartm. Hook, Handbk., 218. 

Leaves iml»ioatisg, patent or deflexed, fleshy wheb fretdi, 
very coriaceous when dry. Flowers in 8-&fiowered isstdefes 
at the tips of the brAnehes, forming an oblmog ttead. 
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hidden by the apical leaves ; bracts equalling the sepals but 
broader, sepals hnear-oblong, obtuse, corolla snuUl, equ^dling 
the sepals, tabular, lobes acute. Capsule equalling or shorter 
than the calyx, ovate-oblong, acute, glabrous. 

South Island: Kelson — Mount Arthur, &c., Ctmsevian, 
Bryant ! Gibbs ! Canterbury— Mounts Darwin, Dobson, Tor- 
lease, and Cook, source of the Waimakariri, Ha^st ! Leith 
Hill, Enys ! Otago — Mountains north-cast of Lake Hawea ; 
Mount Aruould ; I), Petrie ! 8,000ft 000ft. 

V. dasyphylla. 

Stems rigid, woody, liu.-8in. long, creeping at the base, 
branches with the leaves J-in. diameter. Leaves closely 
quadrifariously imbricate, connate iu pairs at the base, erect 
or spreading above, oblong-obovate, rounded above, ciliated 
below, sessile, very coriaceous. Flowers solitary, terminal, sunk 
amongst the apic^ leaves. Calyx divided nearly to the base, 
lobes oblong, obtuse, hispid pul)esceut below', ciliated. Corolla 
broadly funnel-^aj^d, tube broad, shorter than the limb, 
lobes 5, large, rounded, spreading. Stamens 2, filaments very 
short; stvle long, slender. Capsule oblong, seated iu a cupular 
disk, ratner turgid, much shorter than the calyx, slightly 
retuso. Li^gania tetragona. Hook, f., Handbk., 189 and 737 ; 
J. Buchanan, iu Trans. N.Z. Inst., xiv. (1881), 347, t. xxviii., 
f. 2. 

South Island : Nelson — Mount Arthur, &c,, IF. H. Bryant ! 
Otago — West Coast Sounds, Lake District, and Mount Alta, 
/. Buchanan ! Ben Lomond and Old Man Bange, />. Vetrie ! 
3,500ft.-5.000ft. 

A small species, remarkable for the large terminal flower 
with its pentamerous calyx and corolla. All the flowei*s ex- 
amined by mo are diandrous. I am indebted to the Director 
of the Herbarium, Kew, for a small portion of the type-speci- 
men. 

V. giUieslana. 

A prostrate or subereet stirub, stems lin.-6in. long, much 
branched, spreading, tetragonousi with the leaves ^in.-^m. 
diameter, leaves glabrous in the young state, lax, linear, 
pinna^d ; mature closely imbricating beTow% connate by the 
broad base, tips spreading, linear or linear-oblong, convex 
beneath, deeply concave above or rarely flat, rounded and 
very obtuse at the tip, nuurgins ciliate; Flowers terminal or 
near the apes of a shoot, axillary, solitary or in 2-4- 
floweted umbels. Calyx deeply divided, lobes 4, oblong, 
oiliate; corolla funnel-dia^, tube shorter than the oalyx^ 
segment: orbidt^ uppermost much nar- 

wmS^ at t^he base ; stamens 2 or rarely 4, filaments very 
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short, includach style scarcely exceeding the anthers. (3ap- 
sule ovate*oblong, compressed laterally, seated in a cupular 
disk. Logania cUiolata, Hook. £., Handbk., 737. Mitrasaam 
hookeri, J. Buchanan, in Trans. N.Z. Inst., xiv. (1881), 34B, 
t. xix.,f. 1.* 

South Island: Nelson — Amuri, T, Kirk; Mount Frank- 
lin, F. G, Gihbs I Canterbury — Browning’s Pass and source 
of the Bangitata, Sir Julius von Hcuist ! Arthur’s Pass, T. 
Kirk; source of the Waimakariii, e/. B. Armstrong! Power's 
country, /. Hadrell! Westland — Mountains opposite Jack- 
son’s, L. Cockayne ! Otago — Mountains of the west coast, 
J. Buchanan ! 3,000ft.-'5,000ft. 

Probably not infrequent in alpine situations. Specimens 
turn black when dried. This species varies to a considerable 
extent in the length of the mature leaves and diameter of the 
branches; the former range from ^in.-^in., and except at the 
apex are usually deeply concave for their entire length. The 
same plant may pro<iuce both solitary and fasciculate flowers, 
but when all "the flowers are solitary the floral leaf has a 
largely -developed membranous base, with the free portion 
reduced to a mere point or knot. Mr. Buchanan’s drawing 
represents a largo form in which the flowers are more distant 
from the apex of the branch than in the form with short 
leaves ; but there is a great amount of variation in all these 
points. Tetrandrous flowers appear to bo confined to plants 
with short leaves. I am indebted to Mr. Buchanan for speci- 
mens showing the young leaves. 

I have de<licated tSs remarkable plant to the memory 
of my friend the late Mr. Justice Gillies, an enthusiastic 
naturalist, whose munificence to the Auckland Institute and 
University College should be long remembered. 

F. cuyressoidvs, Hook, f., Handbk., 212; Bot. Mag., t. 7848. 

Leaves of the young state linear- or ovate-oblong, often 
ouneate below, acute, toothed, lobed or pinnatifid, narrowed 
into short petioles which are free at the base. Mature leaves 
^in:-^^in. long, ovate-oblong, obtuse, opposite leaves con- 
nate at the base, patent or appressed atove. Flowers very 
small, 2--6 at the tips of the braneblets forming a small oblong 
head, sessile or very shortly pedicellate. Bracts equalling the 
deeply 4-oleft calyx, sepals broadly ovate, obtuse; corolla- 
tube very short and broad, limb spreading, upper lobe linear, 
exceeding the others which are broad and rounded ; filaments 
lengthening after anthesia. Capsule ouneate-oblong or ovate, 
retuse, turgid. V, oupressoidcs, var, variMliB, N. Brown, 

* Mr. Buohauan^B diagrams of the corolla and stamens ol this and 
other species show the stamens opposite the petals instead of 
with tliem. ^ 
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in Gard. Chron., vol. iii. (1888), 21, figs. 5d, 5e, represents 
the yonng state. The corolla in white or pale-purple, never 
violet. 

V. arm&troncjti, T. Kirk, in Trans. N.Z. Inst., xi. (1878), 464. 

South Island : Alpine districts in Nelson, Westland, 
Canterbury, and Otago ; 2,600ft.-4,500ft. 

V. ietrabticha, Hook, f., Handbk., 211. 

Steins lin.-4in. long, excessively branched. Leaves in 
the young state linear subulate, slightly imbricated at the 
base and spreading above. The mature capsules are broadly 
obovate or pyriform, rounded at the apex and compressed, 
three times as long as the calyx. 

South Island : Common in alpine situations in the Nelson 
District ; less frequent in Canterbury ; rare and local in 
Otago ; 3,000ft.<^,000ft. 

V. tomlda, n. s. 

Stems prostrate, forming compact depressed patches 6in.- 
24in. diameter ; branchlets excessively numerous, 1 in. -Sin. 
long, strict, erect, obtusely qiiadrifarious, (with the leaves) 
diameter. Leaves densely imbricate, about i^in. 
long, tumid obtuse, deltoid alx>ve, cuneate at the base and 
slightly connate at the aide, concave on the upper surface 
but almost keeled beneath. Flowers in terminal 2-4- 
flowered fascicles, sessile. Calyx minute, deeply 4-cleft, 
lobes linear oblong obtuse; corolla, minute cilioiate tube 
equalling the limb, lobes narrow, spreading; filaments as 
long as the rather Inroad anthers; ovary conical. Capsule 
suborbicular, compressed, rounded at the apex. 

South Island: Nelson — Mount Rintoul and Ben Nevis, 
F, 6f. OihhH ! Mount Starvation, W. H. Bryant ! Otago — J. 
Buchanan ! 8,OOOft.-4,SOOft. 

A singular plant, allied to F. salicornioides and V. tetras- 
ticha^ but distinguished from both by the tumid leaves, 
crowded shorter branches and broad capsules, from the 
former in addition by its quadrifarious branchlets. 

V. qnadrlfafia. 

An erect rigid shrub Sin.^iu. high, much branched, 
branches with the quadrifarious leaves ^in. diameter. Leaves 
Y6W coriaceous, most densely imbricated, ovate deltoid, con- 
nate and ciliate at the base. Flowers terminal in 4 -flower 0 d 
uinbels, each consisting of 2 opposite pairs of braotoate pedi- 
^late flowers. Calyx divided nearly to the base, lobes 4, 
Uhear, obtuse, ciliate, shorter than the ovate bracts ; corolla 
tube equalling the oelyx, lobes 4i rounded, spreading; stamens 
2, on very short fllssnents, included ; ovary narrow oblong ; 
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seated in a oup-shaped disc, capsule not seen. Mitrasacnie 
cheesemami, J. Buchanan, in Trans. N.Z. Inst., xiv. (1881), 
348, t. xxix., f. 2. 

South Island: Otago — Mount Alta, J. Buchanan and 
McKay ; 6,000ft. 

A remarkable species, allied to V. teirasticha. Hook, f., but 
distiiigiiishod by its erect wiry branches, smaller leaves, and 
umbellate flowers. I am indebted to my friend Mr. Buchanan 
for a small portion of his original specimen, but more copious 
material both of this and of F. uniflora must be obtained 
before a satisfactory diagnosis can be drawn. The leaves of 
this plant are more minute than those of any other New Zea- 
land species. 

V. uniflora. 

A rigid much-branched plant, 2in.-4in. high, vtfith nume- 
rous short tetragoiious branches ^in.-l^in. long, about ^iti. 
diameter. lieaves densely imbricating, 4-fariou8, connate at 
the base, ovate, concave, ciliate near the base. Flowers 
solitary, terminal. Calyx deeply divided, lobes 6. Stamens 
2, filaments very short, included. . Ovary villous above. Cap- 
sule not seen. Logania armsProngiit J. Buchanan, in Trans. 
N.Z. Inst., xiv. (1881), 847, t. xxviii., f. 8. 

South Island: Otago —Hector^s Col, Mount Aspiring, 
Buchanan and McKay f 5,000ft. 

My knowledge of this curious little plant is confined to 
Mr. Buchanan’s original specimen, which he kindlv allowed 
me to examine. Ic is alli^ to F. tcKtrasticha, Hook, f., and 
F. lycopodioulefi, Hook, f., but differs from both in the 
solitary terminal flowers and the 5-lobed corolla. 

F. lycopodioides, Hook, f., Handbk., 211. 

An erect much-branched spreading shrub, lft.-2^ft. high. 
Leaves of young state filiform, siniple or pectinate, or ovate or 
oblong, lobed or pinnatifid. 

South Island : Alpine districts in Marlborough, Nelson, 
Westland, Canterbury, and Otago; 2,600{t.-5,00()!t. 

F. tetragona, Hook, Ic. PI, t. 680. 

Procumbent or erect, ein.-dOin. high. Leaves in the 
young state linear-subulate with a broad pace, entire, obtuse, 
laxly imbricating. Swals and bracts furrowed longitudi- 
nally. Capsule broadly oblong, exceeding the sepals, sub- 
acute, slightly compressed. 

North Island: In mountain districts, Hikurangii Hast 
TO, Kaimatiawa Bange, Buahine Banga, Tougariro, Ngau- 
DLoe, .Buapefau, M., Tararua Bangs to Mitre Peak; itnd 
Mount Holdsworth, in great abundance* Smith Isla^ : 
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^een Charlotte Sound, Dieffenbach ; Gordon’s Nob, Monro ; 
Wai-au-ua Valley, Travers ; but not recently observed in 
eitber of these localities. Otago — Greenstone Valley, J. 
Buchanan I 2,OOOft.-4, 000ft. 

The only species belonging to the dimorphic section found 
in the North Island. Flowerless specimens are easily referred 
to Dacrydium. 

V. huekanemi. Hook, f., Handbk., 211. 

Stems 4in.-8in. high, robust, much branched, spreading. 
Leaves decussate, imbricating, spreading or rarely deflexed, 
excessively coriaceous, glabrous, sessile, suborbicular or orbi- 
enlar ovate, concave, usually rounded at the tip, ^iin.-}in. 
long and almost as broad. Mowers in 2^4 very short broad 
obtuse capitula or spikes, peduncles n4ked below, 10-15- 
flowored ; rhachis pubescent, bracteoles equalling or exceeding 
the sepsis. Calyx tubular divided nearly to the base, loles 
ovate-oblong, obtuse, cilato ; corolla-tube veiitricose, equalling 
the rounded spreading segments ; stamens not cxserted ; style 
villous at the bsse. Capsule twice as long as the sepals, 
narrowed at both ends, hairy', compressed. 

South Island ; Otago — Lake District, J. Buchanan I Mount 
Kyebum, Otemata River, Mount Arnold, D. Petrie ! 3,000ft.- 
4.000ft. 

It is scarcely possible to add anything to Sir Joseph 
Hooker's excellent description except with regard to the 
ea^uie. Mr. Petrie's specimens are more robust than the 
oriranal specimens given me by Mr. Buchanan, and at first 
^ht seem difiereift, but it is impossible to separate them. 
This species is closely allied to V. camosula, Hook, f., of 
which it may ultimately prove to be a variety. 

F. buad/oUa, Benth., in DC. Prodr., x., 462. 

Erect, lft.-8ft. bi^, sparingly branched, brunches strict 
mi rather stout. Leaves broadly oblong-obovate, keeled, 
eoriabeous, abruptly truncate or cordate at base, narrowed 
into a short broad petiole, closely imbricate (in the typical 
form), often polished, minutely dotted beneath. Flowers in 
sbmrt sinkes, |in.-lin, long or inom, in the axils of the upper 
kunes. tracts equsRiBg the minutely punctulate calyx; calyx- 
lobes broadly oblong, omuee, equalling the corolla-tube ; limb 
of tile oonwa equalUog the tube, spreading, upper segment 
liio^ty rounded, the lower narrow subacute. Capsule suh- 
0|f1^Qti||ar or broadly ^ohg, compressed, obtuse. 

Kekth Itiand t' Rindune Hange, Tongariro, and Ruapehu. 
Bontb IslMid; .Iti mountain locanties from Nelson to fionth- 

. ipbe braets and sepals, are usually, 
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bnfc not invariably, covered with minute white dots beneath^ 
and the thickened articulations of the stent are iinuaually pro- 
minent in all the forms of this species, some of which are not 
easily distinguished from V, IcBviB, 

Var, Oiloray Hook< f., sp., FL Antarct., 62, t, 41. 

Erect, lft.-”8ft. high, usually much branched, branches 
strict or flexuous. Loaves as in the typical form, but patent. 
Flowers as in the type, but often larger. The capsule some- 
times shows a tendency to become obovate. 

South Island : Mountain districts from Nelson to South- 
land, attaining its greatest luxuriance on the banks of streams 
in alpine forests, Stewart Island ; Auckland and Campbell 
Islands. Sea-level to 8, 000ft. 

The spikes are often so numerous as to present a paniculate 
appearance, and the bracts scarcely differ from the leaves. 

V. gibbsl, n. s. 

A sparingly-branched shrub, 6in.-12in. high ; branches as 
thick as a goose-quill. Leaves decussate, sessile, {in . long, 
{iu.~j^in. broad, ovate acute or obtuse, coriaceous, imbricat- 
ing, patent or deflexed, margins .strongly ciliated. Baoemes 
2-i, naked below, shortly exceeding the leaves, broad, obtuse. 
Bhaeshis and pedicels very short or 0, pubescent, bracts fully 
equalling the corolla- tube, ciliated. Calyx campanulate, 
deeply cleft, lobes lanceolate, acute, ciliate, much shorter 
than the bracts ; corolla-tube tubular, narrow, limb spread- 
ing, lobes narrow acute. Stamens shortly exserted, anthers 
oblong. Capsule ovate, acute, narrowed at both ends, com- 
pressed. 

South Island: Nelson — Mount Bintoul and Ben Nevis; 
3,000ft.-4.000ft. ; F. G. Gibbs ! 

This species is nearly related to F. lam and V. camo- 
Bulay but is distiuguished from both by its acute sepals. 1%e 
ciliate leaves are always glabrous on both surfaces, and often 
glaucous or purple. I take this opportunity of acknowledging 
my itidebteaness to Mr. Gibbs for bis valued assistance in 
botanical matters. 

F. lavisy Benth., in DC. Prodr., x., 461. 

Calyx -lobes ovate, obtuse or often subacute. Capsule 
broadly oblong, narrowed at both ends, compressed. 

North Island : Buahine Bange, Tonmriro, Ngauruhoe, 
.Buapehu, Tararua Bange. Soum Island: Snbalpine and 
alpine districts from Nelson to Southland. 2,000ft.-4,60Q(t, 

V.himi,n.8. 

A small glabrous erect or spreading shrnb, 6in.-ldm, high ; 
branchiets naked below. Leaves rather crawded, lin.*-lfin. 
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loug, narrow oblong or lanceolate, sessile or narrowed into a 
short broadpetiole, acute or subacute, usually entire, glaucous 
beneath. llowers in axillary racemes or panicles, exceeding 
the upper leaves. Bhachis pube)n;>lous, hrocteoles exceeding 
the short pedicels. Calyx divided nearly to the base, segments 
oblong- lanceolate equalling the corolla- tube ; corolla -tube 
equalling the lobes, lobes patent or reliexed, rather narrow, 
rounded, the uppermost narrower and longer than the others. 
Stamens on very sliort filaments, scarcely exceeding the co- 
rolla-tube. Capsule ovate-lanceolate, narrowed at both ends, 
compressed. 

North Island ; Hawke's Bay — Kuripapanga ; between the 
Eangitikei Ford and Erewhon ; A . Hamilton ! H, Hill ! D, 
Petrie ! Buahine Mountains, W. Colenso, in Herb. Kew\ 
South Island : Otago, J. Buchanan ! 

Allied to F. colensoi, with which it has hitherto been con- 
fused. I am indebted to the director of the Boyal Gardens, 
Kew% for comparing my specimens with Colenso's Buahine 
plant. Mr. Hill sends cultivated specimens of what ho con- 
siders to be the same plant, but the branchlets are clothed 
with leaves below, the leaves are serrate at the margins, oblong, 
less acute, while the rhacbis is glabrous and the flowers a]*6 
almost sessile. To what extent these changes have been 
produced by cultivation it is impossible to say at present. 

V. diosmatfoliat B. Cunn., in Bot. Mag., sub-t. 8461. 

Leaves entire, <(111 .--H in. long, elliptical oblong, rigidly 
coriaceous, keeled below. Sepals 4, obtuse (iu all the speci- 
mens examined by me). Capsule oblong-lanceolate, narrowed 
at both ends. 

North Island: Auckland— From the North Cape to Ho- 
kianga and Wbangarei. 

Var. frwepafa, sp., Colenso, in Trans. N.Z. Inst., xv. (1882), 

824* 

Branchlets very slender. Leaves Jin.-^lin., narrow, linear- 
oblong, with 3 or 4 incisions on each side, narrow^ed at both 
ends, falcate, spreading, not keeled. Calyx-lobes 3, broadly 
obtnse, the upper emar^nate or oboordate. Capsule elliptic- 
ovate, narrowra at both ends. 

North Island : Auckland— Bay of Islands and Hokianga; 
Hewke's Bay— North end of Te Kaweka Range f A. Hamil- 
ton/ 

The obcordate or emarginate upper sepal pointed out by 
Hr. Colenso as oharacteristio of this form is invariably present 
in all the iiepoGimmB examined by me, and is occasionally met 

* meiikioitsd, but pot dssoribsa, in Trsns. N.Z. Xnsk., Iti. (l$70), 160. 
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with in the type. White or purple flowers are produced on 
both forms, but I have not seen acute sepals on either. The 
extension of this species to Te Kaweka is of great interest, 
and quite unexpected. 

V, olliptica, Forst., Prodr., n. 10 . 

This species varies in the colour of the flowers, which in 
the southern form are pure white, in the northern form white 
with fine purple lines on the upper petals. The former is rare 
on the northern side of Foveaux Strait, but is the only form 
on the Snares and the Auckland and Campbell Islands. The 
latter occurs on both coasts of the South Island, from west 
Wanganui, Nelson, and eastern Otago to Stewart Island. It 
is said to have been found on Banks Peninsula, but the state- 
ment requires confirmation. 

Chatham Islands : Captain Gilbert Mair I 

V, vemteosa, Hook, f., Handbk., 208. 

The leaves of this pretty little species are sometimes dis- 
tichous, aud the racemes very lax, althoui^ usually the 
flowers are densely crowded. V. canterbarienm, J. B. Arm- 
strong, in Trans. N.Z. Inst., xiii. (1880), is identical with this 
on the authority of Mr. N. E. Brown, of Kow ; but it must be 
remarked that until of late years V. vemieosa has not beep 
understood by New Zealand botanists, V. odora, Hook. f. 
(FI. Antarct.,*i., 62, t. 41), having been mistaken for it, an 
error in which the authorities at Kew appear to have partici- 
pated for a time. An Otago specimen ot V. odora given me 
% Mr. Buchanan in I 860 was labelled V. vemieosa. My 
own specimens, n. 683, sent to Kew in 1877, were referred 
to the same smoies, and in the colony the name was applied 
to plants of V, odora cultivated in the fine collection in 
Public Domain, Christchurch. The error was pointed out by 
Mr. N. E. Brown in 18^. « 

V. parviflora, Vahl, Symb. Bot., iii., 4 ; Bot. Mag., t. 5965. 

Bacemes equalling or exceeding the leaves, obtuse or taper- 
ing, pedicels shorter or longer than the flowers, pubttrulons. 
Calyx deeply divided, lobes obtuse, pubemlous <x ciliated ; 
oorolla-tute broad, limb unequal, ^irea^ng, upper lohe soli- 
tary and with the lateral low<u lobes broadly rounded, middle 
lobe linear. Capsule twice as long as the eaiyf, ovate, sub- 
acute. . 

A much-branched shrub, sometimes 16ft. in height, with a 
trunk nearly 1 ft. in diametmr at. the base. 

North and South Islsndsl From the Great Barrier Isiaiiids 
southwards, bnt sometiinss absent from large distiiots, as (dm 
Anoldand Isthmus, the tBsatxaaa Ocfldfleld, to. 
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Var. arborea, sp., J. Buchanan, in Trans. N.Z. Inst., vi. 
(1873), 242. 

ffimilar to the but often larger. Sepals broader, 

ciliated ; corolla-tube snorter and broader, limb less spreading, 
lobes shorter and broader. Capsule ovate-acute, thrice as lon|$ 
as the calyx. 

This form attains very large dimensions on the crests of 
the hills between Kaiwara and Cape Terawhiti (Wellington). 
One specimen, with the lower part of the trunk almost 
prostrate, measured 28ft. from the base to the top of the 
highest branch ; the trunk being nearly 2ft. in diameter at the 
base, but tapering rapidly. Lowlandf specimens vary from 
2ft. to 10ft. in height, and usually form a compact dome- 
shaped head. 

(?) Var. striotisaima. 

Leaves all patent, acute. Bacemes 3-6 in the axils 
of the upper leaves, 3iu.-4in. long, strict, erect, tapering; 
pedicels slender, exceeding the dowers, ascending. Calyx- 
lobes broadly oblong, rounded at the tips, ciliated. Corolla- 
tube exceeding the calyx, funnel-shaped, limb spreading, lobes 
rounded. Capsule not seen. 

South Island : Akaroa, 1876, T. Kirk. 

(?) Yar. obtusa. 

Leaves about l^in. long, acute, patent. Bacemes shorter 
than the leaves, broad, obtuse, patent ; rhachis and pedicels 
slender paberuloin. the latter equalling or exceeding the 
calyx, patent. Corolla-tube broad, fully twice as long as the 
calyx, lobes rounded, spreading; stamens much exserted. 
Capsules not seen. 

Noi-th Island : Hawke's Bay, A. Hamilton / 

1 have only a single specimen of this plant, which will 
probably prove a distinct si^eies. 

V. ligmtrifolia, A. Cunn., Bot. Mag., t. 3461. 

Calyx divided nearly to the base, sepals lanceolate, acumi- 
nate, tmbescent ; corolla-tube shorter than the calyx, funnel- 
shappdt limb longer than the tnbe, lobes spreading, acute. 

This seams a remarkably \ociA species. AUhot^h state^ 
to occur from the Eannadec Islands to Stewart Island, it 
appears to be absent from very large districts, and is rarely 
found in abundance. 

(?) Var. gjtaoiUittML 

Leases ipreadi^^ long, Jin. broad, linear lanceor 

iatOi ^ute, jetidea veiy short or 0. Racemes 2-4 in the 
in^S of upper leav^f* 4itt.-6in. long, very dender, flowers 
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ofteu fascicled, pedicels equalliug the do'wers or longer. Calyx 
nearly equalling the corolla-tube, sepals oblong, obtuse or 
snbaeute; corolla broadly funnel-shaped, tube equalling the 
limb, lobes spreading, unequal, upper broadly rounded, lower 
middle lobe linear Buba.cuto. Capsule not seen. 

South Island : Westport, Vr, Gaze ! 

This has perhaps equal claim to be placed under the pre- 
ceding species, but is referred here chiefly on account of the 
subacute sepals. It will probably prove a valid species. 

V. squalida, n. s. 

Erect, much branched from the base, 3ft.-6ft. high, twigs 
slender, naked below, flexuous. Leaves l^in.-31u. long, J^in. 
broad, narrow linear-lanceolate, acute, often falcate, usually 
drooping, concave above, Bacenies 2in.-3in. long, Jin. dia- 
meter, lax, slender, tapering. Calyx deeply divided, lobes 
broad, obtuse or subacute, ^ ^ narrow corolla- 

tube, limb of corolla spreading, lobes short, rounded. Capsule 
(after dehiscence) orbicular-ovate, acute. 

South Island: Nelson —Matori, T. K., 1877; Wairoa 
Valley, W, H, Biyant and T. Kirk. 

This species is distinguished from all others with linear- 
lanceolate leaves by the long and narrow tubular corolla with 
small spreading segments, as well as by its naked branches, 
drooping leaves, and inelegant appearance. The only capsules 
obtained were too far advanced to allow of a good description 
being drawn. 

V. chaihamica, J. Buchanan, in Trans, N.Z. Inst,, vii. 

(1874), 339, t. 18, f. 1. 

A much-branched prostrate shrub; stems 6in.-18in. long, 
branches very numerous, wiry, glabrous, or rarely the branch- 
lets and peduncles sparingly pubescent. Leaves close-set, 
sessile or very shortly petiolate, about ^in. long, elliptioal 
subacute, subcoriaoeous nat. Bacernes 2-4 in the axils of the 
uppermost leaves, ^in.-fin. long and nearly as broad, obtuse 
peauncles Jin.-Jin. long. Flowers densely crowded ; brac- 
teoles as long as the^ pedicels. Calyx deeply divided, lobes 
lanceolate, acute, ciliolate; corolla-tube ventricose, nearly 
equalling the limb, broad ; lobes reflexed, broad, nearly equal, 
the uppermost larger and more rounded; stamens exserted, 
shorter than the style. Capsule broadly lanceolate, com- 
pressed. 

Chatham Islands: H. H. Traverzl F. A. D. Cox I and 
others. 

Easily distinguished from loll other species of this section 
by the prostrate habit and wiry braochlets, short broad 
racemes, and the compressed capsule narrowed at toth enda, 
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I have ventured to ^ve an amended description, as Mr. 
Buchanan confused this plant with the next. 

V. oozianai n. s. 

Scarcely suffruticose, decumbent, stems 6in.-12in. high 
or more, soft. Stems, leaves on both surfaces; peduncles, 
braoteoles, and pedicels clothed with short soft pubescence. 
Leaves rather distant, sessile or shortly petiolate, lin. long, 
elliptical, rounded at the apex, rarely narrowed below, mem- 
branous, soft, lilacemes as in V. chathamica but broader, 
pedicels longer, bracteoles usually exceeding the pedicels. 
Sepals lanceolato-acute, pubescent. Corolla- tube exceeding 
the limb ; lobes reflexed, uppermost broader than the others ; 
style shortly exceeding the exserted stamens. Capsule not 
seen. 

Chatham Islands : H. 11. Travers I F. A. D. Cox I 

Distinguished at sight from V. chathamica by the stouter 
suberect stems, pubescent membranous leaves, broader 
racemes, and by the corolla-tubc being longer than the 
limb. It is the most herbaceous member of the section, 
being even less suffruticose than V. cataract<x^ Forst. ; usually 
the only portion of the stem that is at all woody is the short 
prostrate base. Specimens have been distributed under the 
name of V. chathamica, var. major. 

1 gladly take this opportunity of acknowledging my in- 
debtedness to my friend Mr. Cox for specimens of the plants 
of the Chatham Islands, accompanied in many cases by valu- 
able information as to their habits and distribution: so that it 
affords mo great pleasure to attach his name to this interest- 
ing plant. 

V. macrocarpa, Vahl., Symb. Bot., iii., 4. 

Br^t, 4ft.-7ft. high, branohlets rather stout. Leaves 
Sin.-^in. long, narrow-oblong-lanceolate, acute, rather coria- 
ceous. Bacemes usuallv exceeding the leaves, 4in.-7in. long, 
cylindrical, acute; sepals oblong, obtuse; corolla very large, 
white ; stamens much exserted, 

North Island: Apparently local^Bay of Islands, Waite- 
mata, Tokatea Peab, Mercury Ba^, Tologa Bay. South 
Island : Marlborough — Cook Strait ; Totarauui ; Otago, 
Stewart Island. Sea-level to 2,000ft. 

This ep^ies is much less frequent than might be expected 
from the wide area over whidi it is distribute. I have not 
amn it growing south of the Bast Cape, and suspect that the 
Stewart Islsud q^eeimens, which are said to have leaves lin. 
long; and short broad racemes lin.-2in. long, belong to some 
odisr Spades. 

U 





V. latisepala, n. 

Shrubby, 8ft.«6ft. high, erect, glabrous, brauohee stout, 
thick, naked^below in old plants. Leaves patent, sesBilo, sub- 
coriaceous, 2in.-4in. long, about }in. wide, lineardanoec^te, 
acute. Baceines i2-6, axillary near the tips o! the branches 
lin«-2|in. long, obtufie, lin. broad, spreading or patent; 
rhachis, pedieds, braoteoles, and sepals puberulous, braoleoles 
much shorter than the pedicels, obtuse or subacute. Flowers 
secund, pedicels exceeding the calyx. Calvx cleft for one- 
third of Its length ; segments very short, broadly rounded 
above, ciHolate; corolla ^in.-j^in. in diameter, tubular, Beg<» 
meats but slightly expanded, short, rounded, the uppermost 
narrower and longer than the others. Stamens exserted, ex- 
ceeding the style. Capsule broadly ovate, acute, pedicels 
curved upwards in fruit. 

North Island : Great Barrier Island, T. Kirk ; Wbanga- 
rei Harbour, T. B. Gillies and T. Kirk. 

The nearest affinity of this fine plant is with F. maorocarpaf 
Yahl., from which it differs in the more fleshy narrower leaves, 
ol^use racemes which are always shorter than the leaves, and 
especially in the broadly rounded sepals. The flowers are 
purple, but never approach the deep- violet hue of F. rotmdaM* 


V. rotundata, n. s. 

A laxly-branched shrub, 2ft.-6ft. high, glabrous. Leaves 
about Sin. long, }m.-lin. broad, sessile or wruptly narrowed 
into a very short sheathing petiole, elliptic-oblong, subacute* 
Baeemes i-A in the axils of the upper loaves, Sin.«-fiiA. louj^, 
lin. diameter. Flowers densely crowded, large, rhaelus 
puberulous or pubescent. Calyx divided almost to the base, 
sepals oblong, subacute or acute ; corolla-tube rather shorter 
than the spreading unequal limb, upper segment narrow, 
lower segments overlapping; stamens matly exserted, ex- 
ceeding me minute capitate stima. Capsule suborUcular, 
compressed, broadly rounded at the apex. 

North Island: Near Wellington. South Island: Near 
Southbridge. T, Kirk. Probably not infrequent. 

This handsome species is distinguished from all others of 
this section bv the broadly-rounded capsules. It has hitherto 
been cotifusea with F. taUcifoUa ana F. tnocrocarpa, from 
both of which it may be distinguished at sight by the less 
acute and broader leaves. The flowers are uswlyof a deejp* 
violet colour when first expanded, but often chanM to a pale 
hlac. 1 was disposed to consider it identioal with F. imrU- 
foUaf Banhs and Sol., but Mr. Jmnes Brittain, of the Bmish 
moseum, ^uth Ken^gton, who kindly oompu^ it with the 
orimnal Bai^eian specimen at my request, assures me that ii 
ismstinct. 
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r. maeroura, Hook, t, ex Benth., ia DC. Prodr., x., 459. 

In idd Bpeoimens the faranchloto and racemes are more or 
less pendnlons, and the pedicels of the densely^crowded oap- 
soles carved upwards. 

^is littoral species has not been observed either at 
Wbangarei or on the shores of Cook Strait of late years. It 
is, however, plentifal on many parts of the East Coast from 
IHcto Bay to the Mahia Peninsula. The Tamdale locality 
(Nelson), recorded in the Handbook on the strength of s^teci- 
mens found amongst Tamdale plants in Sinclair’s herbanam, 
is certainly erroneous, as this species is only found in the 
vicinity of the sea. V. eookiana, Colenso, in Trans. N.Z. 
Inst., XX. (1887), 201, from Table Cape, seems to noe a 
variety with broader more or loss puoesoent leaves and 
lonismr raomnes. V. maeroura was originally discovered by 
tbeBev. W. Colenso at Wbangarei, the East Cape, and Cook 
Strait. 

V, diieffemhachii, Benth., in DC. Prodr., x., 469. 

The rather stout branches of this plant are given off in a 
divaricating manner, so that a sin^e specimen may cover an 
area many yards in diameter. The stem and leaves are 
sometimes pubescent. 

F. epeoiota, B. Cnnn., in Bot. Mag., sub-t. 8461. 

I am informed that this flne plant has been destroyed in 
its old habitat at the sooth head of Hokianga Harbour, but 
believe that it still exists a few miles further south. On tho 
autlmrity of the late Dr. lyall it is stated to have been found 
near Port Nicbdlaon, but no other botanist has seen it in this 
loosdity. Mr. J. Butland assures me that it is still to be 
found on maritime rooks in Titirangi Bay, Marlborough, 
where it is often drenched with sea>spray. 


Abv. Lni.'~nNsw Zeadand ihuei : Notes on a New Cfeme. 
By Bobbut Bbowh. 
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describiag and na&ing these new mosses, and classifying 
them in their proper genera. While doing this I have come 
across a certain moss, collected by me in the upper waters of 
the River Conway, near Palmer’s Pass, Marlboro^h, which 
is the subject of this paper. It was growing in patches 
together with Dicranum tasmanicum and several other mosses. 
At first sight the capsules of this moss bore a striking re* 
semblance to those of D. tasmanicum^ but on closer in^c* 
tion I found that it differed in almost every particular from 
that moss. 

The new species is a small pale-green moss, growing in 
dense patches, and is usually incrusted with a considerable 
qnuantity of calcareous matter, owing to the constant percola- 
tion of the water through it. The capsule is ovate, with a 
small mouth ; but the interesting point about this moss is its 
peristome, which has four triangular irregularly -perforated 
teeth, the perforations being covered by an extremely thin 
transparent membrane, which is readily seen on staining the 
peristome. 

In the literature available here I have been unable to find 
any genus in which this plant can be suitably placed ; it is 
therefore proposed that a new one should be created to 
properly locate it. I have named the new genus Tetraco^ 
cinodem, in reference to its peristome, and this particular 
plant r. hectori, after Sir James Hector. 

Tetbaoooinopon, gen. nov. 

Capsule ovate. Operculum conico-rostrate, oblique. Peris- 
tome single. Teeik four, triangular, perforated, with or 
without a thin transparent memorane over the perforation. 
Oalyptra cucullate. 

Tetracocinodon hectorii sp. nov. 

Plants small, pale-green, growing in patches, from ^in. to 
^in. high. Stems nearly simple. Branches short. Leaves 
small. Inserted all round the stem, erecto-patent, linear, 
acute or obtuse, slightly concave. Margins entire. Nerve 
continuous. Ateolor^pper small, subrotund; hower oblong, 
crisped when dry after the lime is washed out, otherwise 
scarcely altered. Periotuetial leaves small, erect ; inmrmost 
smallest, ovate-acute : outer one obloug, tapering into a long, 
subulate point about naif the length of the leaf, nerved, con- 
cave. Margins and back minutely papillose. Fruitstalh ^in. 
high, slightly flexuous, sometimes spirally twisted. CapsfUe 
ovate. Mouth small. Operculum narrow, oblique, conioo- 
lostratd, longer than the capsule. Peristome singte. Teeth 
four,, triangular, irregularly perforated from immediately below 
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the^ apex to near the base, dividing it into from four to tivo 
divisions which remain united at the tip ; the divisions also 
being minutely perforated, the perforations liaving an ex- 
tremely thin transparent naembraue over them. Calypira 
very narrow, cucuUute. 

Hub, Limestone rocks, head-waters of Kiver Conway ; 
February, 1894. Collected by E. B. 



J. Inner iwriehsetial leaf. 3. Outer perich»tia1 leaf. 8. Leaf outaide 
periobfttlal leaf. 4. Stem-leaves. 6. Oapsuie. 6. Calyptra. 
7. Peristome. 
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Aht. LIV. — On tome Additiont to tJie New Zealand Flora. 

By T. F. Chbbbbhan, F.L.S., F.Z.S., Curator of the 
Auckland Muaeum. 

[Acad before the Auckland InitUute, ?lh October, 1895.] 

Ctilobantluu sqaairoBtui, n. sp. 

Small, densely tufted, much branched, forming rounded 
cushions Sin.— 4in. in diameter and Sin. high, occasionally 
more laxly branched and open. Leaves iin.-Jin. long, rigid 
or chaffy, ^reading, base broad and sheathing, upper part 
subulate, gradually narrowed to an acute or shortly acicular 
tip, deeply channelled above, rounded below. Flowers usually 
terminating the branches, iiu* in diameter, peduncles slightly 
exceeding the upper leaves. Sepals 5, broadly ovate, acute, 
margins thin and almost tranuucent. Stamens 6, much 
longer than the sepals ; hypogynons disc reduced to a mere 
line. Ovary globose, styles 5. Mature capsules rather shorter 
than the calyx. 

Hab. Mount Owen, Nelson, on limestone rocks; alt., 
4,000ft. 

This differs in a marked degree from C. aeieukuris, Hook, f., 
and 0, benthamiamu, Fenzl. (0. tiibulatut, Hook, f.), in. the 
shape of the leaves and sepals. The leaves have not the long 
acicular points of the first species, and the sepals are very dif- 
ferent in shape hrom those of either, being broadly ovate and 
acute. 

Spilobtutti rostratom, n. sp. 

A small rigid wiry species, 2m.-5in. high, grey with short 
fine pubeseeuee. Boot hard and woody, ^ms few or many, 
erect, arcuate at the base or spreading, simple or brmiohea, 
rigid, terete, leafy, hoary with a uniform pubeseenoe of riiort 
white hairs. Leaves small, rigid, coriaceous, iin.-4hi. long, 
^in.-|in, wide, narrow-oblong, obtuse, or more ususiUy ter- 
mlnatin g in a cartilaginous muero, lower and intermMiate 
opposite,! uppermost often alternate, sessile or very shortly 
petiolate, margins with 3-3 large and coaVse teeth, surfaces 
wrinkled and cormgated when dry, midrib {nominent in the 
lower two-thirds of the leal, secondary veins not oonspienotts. 
Flowers very small, crowded in the axils of the.np]^ Leaves, 
long, erect; petals hardly longer than the pnbeSoent 
calyx lobes. Capsules laige, usually about |in. long, crowded 
at ths ends of the branohw, sessile or on .very short pedfpids, 
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ourvdd, narrowed npwarde into a beak, hoary>pubosoent. 
Seeds oboyoid, testa minotely papillose. 

Mab. Mountain distriots in Canterbury and Otago; ap< 
patently not uncommon. Upper Waimakariri, and shingly 
beds of streams near Lake Tenipo and Lake Pukaki, T. F. C. ; 
near Naseby, Otago, D. Petrie I 

A curious and distinct little species, whose nearest allies 
are B. melanoeaulonf Book, f., and E. erabeeeens, Hauss* 
knecbt. Prom these it is distinguished by its smaller sise, 
different habit, more coarsely toothed leaves, by the con- 
spionous imiform pubescence of the stem and branches, and 
espeoiallv by the short, curved, sessile capsules, which are 
narrowed at tbs tip so as to appear rostrate, thus presenting 
a very different appearance from those of any other New 
Zealand species. 

XpiloUnm vemioostun, n. sp. 

Bootstook stout, perennial, covered with the remains of 
the old branefaes and leaves. Branches numerous, stout, some- 
what rigid, decumbent or almost prostrate at the bass, erect 
at the tips, 4in.-6m. high, glabrous with the exception of 
two lines of pubescenoe nrom the bases of the leaves, terete, 
reddish or green. Leaves usually reddish, opposite except 
towards the tips of the branches whore they are alternate, 
crowded, very glossy when fresh, coriaceous, usually oblong 
but varying from linear- or lanceolate-oblong to elliptical or 
ovate, tin.-4in. long, narrowed into very short petioles or 
almost sessile, obtuse or subacute, lower faintly toothed or 
nearly entire, uppw sinuate-toothed, midrib evident, Flowers 
very large, ^in.-^ia* long, pale-rose, crowded in the axils of 
the upper leaves, ereot. Calyx lobes linear-lanceolate, acute, 
much shorter than the broad bilobed petals. Stylo slender, 
atigma long, olavate. Immature capsules quite glabrous, 
nea^ sessile. 

Sab. Mountains of Nelson. Abundant on thq > Moqnt, 
Arthur plateau, 8,000ft.--l,000ft. alt,, and ascending to 
5,000ft. on Mount Arthur and Mount Peel. 

The shiniiw leaves and large rose-coloured dowers, whltdt 
are produced m ipaaA ahandanoe, make this a very charmipg’ 
plant. The'ffowees are qidte as large as those of E. ehionam- 
.tfmntt BauMkn., and B. pumtaaNm, Hausden. Its nearest 
)!^atlvi Appears to be B. bnv^pee, Hodlt. t, from whidi it 
diffats in not being so robust pr so woody at the base, in the 
«ma^ broader leaves on much shorter petioles, and par-’ 
tjnaliliily, in tbn ipueh laigqr flowers. BxosUeat figures of 
^ nin pf X^iiobium 

f in ■lln^rt»inehf*e nlah<»ate mtmograph of the 
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the type-apocimens preserved at Eew, show the flowers to be 
less than half the size of those otE. vemicommt with the lobes 
of the calyx quite as long as the petals. In E. vemicosum the 
petals exceed the calyx by at least a third of their length. 

Beneoio glaucophylla, n. sp. 

Smooth and glaucous, perfectly glabrous, lft.--3ft. high. 
Bootstock stout, woody, perennial. Branches very numerous, 
closely packed, forming a dense mass of glaucous foliage, 
usually bare at the very base or furnished with minute scale* 
like leaves only, strongly grooved and striate, simple or 
sparingly branched, very leafy above. Leaves 2in.-4in. long, 
^in.-lin. wide, oblanceolate, oblong-obovate or obovate-spathu- 
late, obtuse or subacute, irregularly sinuate*dentate or serrate, 
especially in the upper half of the leaf, gradually narrowed 
into broad flat petioles, not sheathing nor dilated at the base, 
very glaucous, texture rather thin, veins conspicuous, reticulate, 
margins somewhat thickened. Upper stem-leaves narrower, 
lanceolate or linear • lanceolate, sharply serrate, gradually 
passing into the bracts, which are narrow, linear, and entire. 
Flower -heads not very large, several in a loose terminal 
corymb. Involucre broadly campanulate, scales linear, acumi- 
nate, glabrous .with the exception of a tuft of woolly hairs at 
the tip, 2*ribbed. Florets of the ray about 16, in one series ; 
disc-florets numerous. Bipe achenes not seen. 

Hah. Mount Arthur, Nelson, on limestone rocks; alt., 
4,000ft. 

A very curious plant, its dense habit of growth and glaucous 
leaves giving it a very different appearance from any of its 
allies. The steins seem to die down to the root in winter, a 
fresh crop appearing in the following spring. My specimens 
are somewhat immature, and the above description may con- 
sequently require modification when more perfect examples 
have been obtained. 

Sanecio adamsil, Cheeseman. (S. pachyphyllm, Cheese- 

man, Trans. N.Z. Inst., xvi., 410). 

1 find that the name ol pachyphyllm is preoccupied by a 
Chilian plant (Bemy in C. Gay, Fl. Chili, iv., 147). I there- 
fore propose the name of 8. adaimii, in honour of mv friend 
Mr. James Adams, B.A., who was my companion when thir 
plant was originally discovered. 

OentUma fllipee, n. sp. 

Small, annual, perfectly glabrous, lin.-Sin. high. Stems 
simple qr branched, erect, wsy slender, sparingly leafy« 
Leaves almost all oauline, few, small, oblongs or obovate* 
spathulate, lower narrowed into s&ort j^tiolas, n|qpitr sessile^ 
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long. Flowers solitary, terminating the branches, 
large for the size of the plant, ^in. in diameter, white. Calyx 
lob^ broadly ovate, acute. Corolla divided rather more than 
one-third way down, lobes subacute. 

Hab. Mount Arthur, Nelson ; alt., 4,000ft. 

A curious and pretty little {dant, differing from the forms 
of O. montanat Forst., Imown to me in the calyx lobes, which 
are broadly ovate, while in G, vwntana they are linear or 
linear-subulate. 


Art. LV. — Botanical Notes, Nelsoti District, 

By B. I. Kingsley. 

[Read before the Nelson Philosophieal Society, 13th January, 1896.] 

The following brief note^ of the past year may he worth 
recording, since anything which adds to our knowledge is, 
to a certain extent, a gain. 

Pixnelea gnidia. 

This very handsome shrub has hitherto hoeii very im^r- 
fectly described, and 1 was glad to be able to supply Mr. Kirk 
with a large number of specimens exhibiting a wide range of 
variation. Last February I found a specimen in Torrent 
Bay so distinct that Mr. Kirk thought it worthy of varietal 
honours, and he proposed to name it var. invohicrata. Last 
November I found it pretty plentiful in Sandy Bay, but with 
considerable variation. 

It is a pity such a handsome shrub should not be culti- 
vated; that it would be appreciated is certain, siuco Mrs. 
Jennings won a first prize at the local Horticultural Show at 
Motueka about a year ago with a plant from Sandy Bay, or 
near by. 

Bugenia malre. 

This handsome North Island tree is stated in the Forest 
Flora only to have been found in the South Island in Queen 
CSiarlotte Sound and the Pelorus. I now record it as grow- 
ing in the bush at Thaokwood, near Nelson. 

The handsome berries were gathered by^me last January. 

LIsidiMijra viiidls, 

A description of this beautiful fern by Mr. Kirk is printed 
in X. of ihe Trans. N.Z. Inst., p. 396, and statea to be 
b0lh mire and local. It k recorded, from specimens in Kew 
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Herbariam, to have been foan8 in Maseaote Bay, Neboa, by 
Lyall. Until recently the localitv vras not known. I found 
it last year in Torrent Bay, where there are some good 
specimens. 

Bymenc^hylltim montaanm. 

In Tol. X., Trans. N.Z. Inst., p. 39i, Mr. Kirk dMcribes 
this lem as a new species. Ho states it was sent to him from 
the mountains at the head of Lake Wakatipu. 

In February, 1895, my friend Mr. W. H. Bryant and 
myself found it growing in the granite country on the 
western side of Blind Bay ; but, strangely, at not more than 
40ft. or 50ft. above 8ca*level, and near the shore. I presume, 
therefore, it cannot be considered as a stiictly mountain 
species. 


Abt. LVI. — Description! of Three New Native Plants. 

By D. Pktrir, M.A., P.L.S. 

\IttaA before the Auckland Institute, 1th OeMnr, 2S85.] 

Oenm piudUtua, sp. nor. 

A Binal) depressed herb. Bootstock as stout as a goose's 
quill, short. Xeavos rosulate, few, lin. long and 4in. wide, 

I hnnate ; leaflets small, rapidly diminishing from the rather 
arge terminal leaflet, sparsely covered above and chiefly at 
the edges with rather long stiff hairs. 

Scapes simple, slender, yellow, finely and closely pubes* 
cent, vnth two or fewer subulate scale-like bracts. 

Flowers solitary, terminal, small ; petals 6 oar 6, white, 
small, narrow elliptic, obtuse ; stamens twice as many as the 
petals. 

Achenes very small, ending abruptly in a short reourved 
style i to ^ the length of the aehene. 

Beceptacle elongate, conical, hairy. 

Hob. Old Man Bangs, Otago, 6,00(Xt A very ffistinot 
plant. Its simple short slender scapes, small solitary flownri, 
and nuBUte short'Styled achenes readily mark it oo from idl 
the other native species of Uie genus. A smaiU bib raotea te 
iniolucid sometimes occurs below the flower, but I caffbot 
say whether this is conshmtly present. 

BpiJbUtpilifiotnm^^.nov. . 

A dbndeir species^ flia. to l(Mn. hi(ihi gaheraUy 
from the fNMMtWitDietimes W1& dipit 
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the axils of all the cauline leaves, decumbent at the base or 
erect, finely and densely pubescent. 

^ Lower leaves opposite, upper alternate; diminishing but 
slij^tly upwards, rather distant, glabrous, membranous, sub- 
sessile, sharply narrowed at the base, narrow ovate -elliptic, 
obtuse, coarsely and sharply toothed (four or five pairs of 
teeth projecting beyond the general outline of the leaf on 
either side), fin. long, fin. wide, above pale-^reen blotched 
with grey, more or less red below; midrib endont, translu- 
cent, secondary nerves very inconspicuous. 

Flowers several (about 6), crowded in the axils of the 
uppermost leaves, rather small, pink, very shortly pedicoUed, 
pedicels fin. to fin. long. Capsules slender, very pubescent. 
If in. to Ifin. long ; pedicels not lengthening in fruit. Seeds 
smooth. 

Sab, Mountain valleys of Central Otago, from 1,500ft. to 
d,OOOft.; Lowburn Creek ; Oltelisk Creek ; Mount St. Bathan’s. 

This species is closely related to N. ahinokles, Hook. f. 
It differs in the larger leaves that are not opposite above, the 
erect stem, the coarser teeth, the pink flovrors, and the short 
pedicels that do not elongate in fruit. 

MyosoUs (Bxarrhena) oreophila, sp. nov. 

A depressed alpine perennial. Stems few, ascending. Sin. to 
4in. long, slender, leafy, hispid and grey with appressed stiff 
white hairs. 

Badical leaves long-petiolate, linear -s]>athnlate, obtuse, 
rather membranous, rather closely clothed with appressed 
stiff white hairs, 2in. long or less. 

Lower cauline leaves like the radical, but smaller ; upper 
linear-oblong, sessile, acute. 

Flowers in a small capitate cyme, ebracteate, sessile 
or subsessile, 10 to 16 in number. Calyx fin. long, cut 
neariy to the middle into five acute lobes, hii^id with stiff 
appressed or slightly-spreading hain. Corolla one-half longer 
than the calyx, fanuef-shaped, purple, the lobes 5, spreading, 
.and obtttsdly rounded. 

Stamens 6, very slighUy exserted ; filaments nearly as 
totig as the pendulous antiiers, tpriaging from the base of the 
<cdtoIla lobes; scales obseure, 

Sty^ tvrice as long as the calyx, slender, 
imts not seen: 

Uab>, rlfotmt Ida, Otago, 4,00(fft., on findy-broken idricgle. 
iBAis had- this plant for ma^ years, but have never been ame 
4n ’find it a sae^ time, while it has some affinity to the 
.fids Hotmtaitt J^mtrrAsna, its nearest ally seems to be 3f. 

wtf' t ^ 
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Art. LVII. — List of the Flowering Plants indigemus to 
Otago, with Indicatiofis of their Distribution ami Range 
in Altitude. 

^ By D. Petrie, M.A., P.L.S. 

{Read before the Otago InaiituUt 8th October, 1806.] 

The folloiving list contains all tho species of flowering plants 
which I have gathered in Otago and Stewart Isiand m the 
course of the last twenty years. In an appendix is given a 
list of additional plants recorded from the district which I 
have not myself observed in the field. 

My explorations have been mainly confined to the eastern, 
central, and southern regions, the phanerogamic plants of 
which may now be said to be fairly well known, except aa 
regards their distribution. The region lying to the west of 
the Lake District and tho south-west corner are still but im- 
perfectly known, and its higher mountains will doubtless 
yield a good many novelties to tho adventurous collector who 
penetrates into these rather inaccessible wilds. The plants of 
the lowlands of the east and south are very much the same as 
are found generally in the lowlands of the eastern division of 
the South Island. Those of the higher mountains of the 
centre and north belong, with few exceptions, to the alpine 
flora that prevails throughout the central and southern regions 
of the Boutheru Alps. 

The higher plains of the interior bear a small number of 
species that appear to be peculiar to those districts, but most 
of them will no doubt be found sooner or later in similar 
stations in the upper basins of the Canterbury rivers. Of this 
kind are various species of Carmichalia, Acam, Lepidium^ 
Saonlia, and Garex, and of Poa and Triodia among grasses. 

There is thus an unbroken continuity in the phanerogamic 
flora oi the central and southern regions of the South Island, 
a fact in perfect keeping with their physical relations. The 
great valley of the Waitaki Biver hardly makes a greater 
break in the eastern plateau and in the character of the flora 
that flourishes on it than does any other of the great Canter- 
bury rivers. 

!^e Cltttha Valley, on the other hand, from* Lake Wanaka 
to Boxburgh, forms an important boundmry-line, for a good 
number of the alpine plants found on the west of it do not 
ap|)ear to extend to the mountains lying to the east. Tho 
al|rine plants, for example, found on the Dunstati Moun- 
tains, the St. Bathan*s Bangs, hud the Mount Ida and 
Kurow Banges, are in large xneasute different from tbe corre- . 
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«pondiDg flora on the higher mountains west of the Clutha 
Valley. 

I nave not found leisure to enter on any discussion of the 
questions of distribution which the facts recorded in the 
present paper suggest. To this I may return at some future 
opportunity. The only abbreviation used in the list that 
needs explanation is C., which stands for the central region 
of Otago. 

CnBMATiB iNDiviBA, Willd. — Gommon in forests of E. and 8. 

OiiBMATis BOSTioA, Bsoul. — ^Not rare on E., but local. Dun- 
edin; Olepopo; Kaitangata. 

GijBmatib C0I.EMS01 (?) Hook. f. — Maiukituki Valley. 

CnBUATiB MAKATA, Armstr. — In scrub of E. and C. Eurow ; 
Tuapeka B. ; Hyde. 

CiiBKATiB AFOLUTA, Buchauan. — Awomoko ; Duntroon. 

Mtosohub abibtatus, Benth. — Hyde ; Beaumont ; Speargrass 
Flat ; Ida Valley ; Lake Wanaka. 

Banumculub nvALLti, Hook. f. — Mountains near Mount 
Aspiring (3,500ft.-5,000ft.) ; Clinton Saddle, Te Anau 
(3,300ft.). Seems confined to mountains near western 
water-parting. 

fiAMUNOunuB BucuAMANi, Hook. f. — ^Hector Mountains ; Hum- 
boldt Mountains (5,000ft. and above). 

BANUNcunua haabtii, Hook. f. — Mount St. Bathan’s and 
Mount Kyebm-u, on loose shingle (4,000ft.-6, 500ft.). 

BAMUMounus BKRfoopHTLLUS, Hook. f. — Mowit Aspiring dis- 
trict (4,500ft.), and mountains west of Hunter Biver, Lake 
Hawea (over 5,000ft.). 

Banumoulub BiKonAiKii, Hook. f. — Manugatua, and mountains 
of E. side. (I am not sure that this may not rather 
prove a form of S. gracilipes, Hook, f.) 

BABinicoiiUs VLBBBtos, B. Br. — ^Throughout Otago ; common 
in bush and open lands. 

BAMUBOcnuB LAFPACBUB, Bm., var. MUimBOAPUs.— Common 
throughout in open lands; ascending to 4,000ft. 
BAMONOonuB BOBSOAPOBUB (?) Hook. f.— -A plant which I take 
to be a form of this species is not rare in mountain-valleys 
ofO.andW. 

HANOBOtmtiB KAOBOPUB, Hodt, f. — Near Port Molyneux. 
BammotmoB stvoLAaiB, Banks and Sol. — Gommon in moist 
and boggy stations up to 2,000ft. 
iUmnrooXfOB aoaoub, Banks and Sol.->-Common on £. coast ; 
Monnt St. Bathan’s (SifiOOft.). 
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Banuncdlus OBA01XXPB8, Hook. f. — Mount Ida and Dnnatan 
Bauges (3,00Dft.-4,600ft.). 

BAttcNoubus FAOHYBBizus, Hook. 1. — Old Man Banga ; Hector 
Mountains; Mount ilHsa; Mount Oardrona; de. (above 
6,000ft.). 

Bamttmculus TEBNATiFOLiuB, T. Kirk. — Swampy Hill; Port 
Molyneux; Catlin’s district. Seems confined to E. low- 
lands. 

BaMOKooLns sbpbbssus, T. Kirk. — Shores of Lake Te Anau. 

BakuncuIiVS oepbessos, var.— Mount Oardrona (4,600ft.). 
This may prove a distinct species. The fruit is still un- 
known. 

BamumcuIiUS TEMUiOAiTLiB, Chceseman. — Swampy Hill; Lee 
Stream, sources of ; Mount Kyebum ; Clintoo Saddle, Te 
Anau (l,000ft.-S.000ft.). 

Banunouiius BBitaoBEHi, Petrie. — Oarrick Bangs (4,000ft.). 
Fruit still unknown. 

Bamunoulus choboobhizos, Hook. f. — Mount Kyebum and 
Mount St. Bathan’s (4,000ft.). In fine shingle dibm, 

BakunouiiVS ABBOtiATUs, Petrie. — Mountains at head of Lake 
Wakatipu. Collected by Mr. A. C. Purdie. 

BANDNcunus NOV.iB-ZBALANDijB, Petrie. — Bock and Hilar and 
Old Man Banges (above 4,000ft.). In rough shingly sta- 
tions. Fruit still unknown. 

Bamunoulos KiBKU, Petrie. — Head of Paterson's Inlet. This 
is reported from Kew as a very distinct species, unlike any 
known from the Southern Hemisphere. 

Banuncolob uhosblua, F. von Mueller. — Maniototo Plain ; 
Boxburgh. In shallow lagoons. 

Caltha Movse-zBAiiANDLSi, Hook. f.— -Old Man Bangs ; Dnn- 
stan Monntains; and all mountains more to W. (above 
4,000ft.). 

Lbiutb coia>bata, Baonl.— Common in bush throughout. 

Nastobtiou FAI.UBTBB, DC. — Wet groonds and shallow 
water-pools throughout, up to 3,000ft. 

SisvMDBlUM novsc-zbaulhoib, Ho<dc. f.— Dry stationt in 
mountains of E. and G., upto 2,60Qft. 

Sismsanm hovjb-zba&ahdias, yar. — A ve^ smell, lender 
form. D 17 stations, Wsiteki district; Kurow; E^rdOD; 
Otepopo B. 

Caboamotb aiBSUTA, L.>-Abundant ; has a great lataige in 
allltode. 
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Oabdaionb DarsaftBA, Hook. f. — Eorow Mouataius, Moont 
Xda Bange, wa4 Hector MouQtains (S00ft.-8,000{t.).^ 

CABDAuuta EMTSU, Oheesemati (MS.). — Mount Ida (4,000ft.), 
on bare, dry, rocky faces. 

Pachycladom novab-zralandia:. Hook. f. — Bock and Pillar 
Bange, and all high mountains W. of it (above 4,000ft.). 

CafsbIiIiA PbocuMBBNS, Fries. — Waikouaibi; Oamaru; Dun- 
edin. On spray-washed ciifis. 

Laptoioat oucbaobom, Foret. — B. ooast, now rather rare; 
Ounam ; Port Ohaimers ; Gatlin’s. 

Lbpidiuu BisYMBiuoinas, Hook. f. — Eurow, on shingly flats 
and stony hill-slopes. 

Lbpidium tbnoicauiiB, T. Eirk. — Oamaru ; Hampden ; Awa- 
moko; Weston; Orrauki. Usually near tlio sea; but 
the specimens from Westoo and Awamoko are the finest 
and oest-grown 1 have seen. It grows only in salty 
q^ts. 

Lspioinu KAWABAU, Petrie. — Bluff, near Gibbston, Eawarau. 
Biver, and Duntroon (The Earthquakes). The Duntroon 
plant may be a distinct species. 1 have not succeeded in 
fining Mr. Eirk's L, australe, said to grow at the headland 
at Oamaru. 

LEPiDinif KATAU, Petrie. — Alexandra South, and Qimmorbum 
district. Confined to salty situations. 

Lapmuni kcrkii, Petrie. — Qimmerbum ; Bannockburn. Con- 
fined to salty situations. 

NototbiiAsfi bosuiiATUm, Hook. f. — Mount Ida. 1 record 
this cm the authority of Mr. P. Qoyen, F.L.S., who has a 
sufficient knowledge of pkmts to recognise this very pecu- 
liar form. 

YiobA niiXOAOiiis, Hook. {.^Common in forests and sorob. 

Viola ovNaraosAHn, Hook, f.;— Common up to S,600ft.r 
ohicffiy in open lands. 

Viola BnamoomonHUi, Anustr.— Head of Paterson’s Inlet. 

Hblioxtus bamutlobus, Forst.-— Common in forests E. 

IfauoYTOs LANOBOLATVS, Hook: £.— Dnnedin ; Catlin’r; Sea- 
ward Bttsh. Nowhere abnndant. 

. UBLiomm moBAiiTHOS, Hook, f.— Hamden; Waikonaiti; 
Dnufidin; Qatihi’a. UnOommon in the B. ; more abundant 
in the N.|l. 

jNeitmAktanato^ Hook, f.— Dnnedin ; Hampden ; 
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Htmbnanthbba AKOtTSTiFoiiU, B. Br. — Gatlin’s ; Kelso. Bare. 
This is doubtless Brown’s species. I have never seen it in 
flower. It is almost leafless. 

PiTTOSPORCH a?xinjiFOLTUii, Banks and Sol. — Common in low- 
land forests throughout. 

PirroBPOBVM EDoamoiDEB, A. Gunn. — Common in forests of 
the £. and 8.E. 

Gvpsophira tcbui-osa, Boies. — Many dr^ localities in N.E. 
and C. It is tmcertain if this plant is truly indigenous ; 
but it does not spread rapidly or occupy the ground closely, 
as introduced woods usually do. 

Stbllakia PABVIFLOBA, Bonks and Sol. — Common in bush 
throughout. 

STELI.ABIA BiiATiROiDBB, Hook. f. — Tuapeka Month ; £k>w- 
bnrn ; Speargrass Flat. A local plant, but not rare where 
it occurs. 

8tbiiI:.abia obaou.bnta, Hook. f. — Common in dry mountain 
and lowland stations of C. and N., ascending to 4,000ft. 

CoLOBAMTHUB BII.LABDIEBI, Fenzl. — Common in open lands. 
Stunted forms ascend to 4,000ft. and 5,000ft. in the moun- 
tains of the G. and W., on which they form large compact 
patches. 

ConoBAMTBUB BUBUliATUB, Hook. f. — KuTow ; ^peargrsss Flat ; 
Cromwell; Queenstown; Ac. Common in dry, low sta- 
tions of C. 

ConoBAHTHUS AoicuiiARtH, Hook. f. — Eurow and Mount Ida 
Banges (2,U0Qft.-S,000ft.). 

SPEJtavLABiA RUBBA, Fers. — Tuapeka district, where it spreads 
rapidly by roadsides, and has every sign of being intro- 
duced. 

BPERonijABiA RUBRA, var. MARIKA.— Common on clay cliffs of 
E. coast. 

Claytokja AUSTRALAsicA, Hook. f.— Common in moist stations 
of C., N., and W. up to 5,000ft. ; sandhills at Bnnedin. 

Moktia poktana, L. — Common in uj^Umd and monnt M n 
streams up to 4,600ft. 

HBCTORB 1 .X 1 A CABPiTOSA, Hook, f.— Book and Pillar Bangs; 
Old Man Bange; and all high mountains west of Olutba 
Biver (above 4,000ft.). 

Elatimb AHBBioAKA, Arnott. — Strath Taieri ; Maniototo 
Plain ; Lake Wanaka ; Lumsden ; Li^ AnaUi On 
day- and mud-banks, on e%es of lagoims and sloggidi 
streams ; Wiekliffis Bay,ji{(fe Mr. B. C. Aston. 



Pbtbib. — On the Flowering Plante of Otago. 545 

Htpbbioum oaahinbcm, Forst. — Common in lowlands of 
C., N., and N.E. A very variable plant. 

Htfertcuh JAPomovH, Thunb. — Less common than H. gra- 
mineum, equally widespread, and reaching a greater alti- 
tude, even to B, 000ft. 

PitAOUNTBUs HRTunmtrs, A. Gunn. — Common on alluvial fiats 
on E. and 8. 

PiiAOUNTBCB nivABtOATOs, Forst. — Common on edge of salt 
lagoons and marshes along E. and 8. coasts. 

PiiAOtANTBUS iiVALiiii, Hook. f. — Hector Mountains; head 
valleys of Pomahaka ; more plentiful in valleys of western 
monntiuns; Matukituki; Hunter Biver; Cunton Biver; 
Ac. 

Hobbbia anodstipoiiIa, Baoul. — ^Not rare in lowland forests 
of E. and 8. 

Abistotsua baobmoba. Hook, f, — Common in bush through- 
out. When bosh is cleared and thou neglected this tree 
grows up in great abundance. 

AbistoteIiIA fbuticosa. Hook. f. — Swampy Hill; Bomahapa; 
Eweburn Creek ; Arrowtowu ; Ac. Common in mountain 
valleys of C. and W. 

ELiBOCARFUB HOOKBHiANVB, Baoul.— Not rare in forests of 
£. and 6. up to 2,000ft. 

Limum homooymuu, Forst. — Common in sandy and rocky 
stations on £. and 8. coasts. Bare inland, as at Kurow 
and Mount Ida Bange. 

liiMVU HABautAUS, A. Cunu. — Bare and local. Dunedin; 
Miller's Flat ; Clyde ; St. Bathan's. 

GBMANtuH mssBCTDH, L., var. OABOiitKiAMUM. — Not common. 
Kurow ; Awamoko ; Ngapara. Not observed in S. and G. 
districts, 

OaBAMtUM HicBOiPHYLnnii, Hook. f. — Very common. Ascends 
to 4,000ft. 

Gxbaniuk sbssiufloruh, Cav,— Common. Ascends to 4,000ft. 

Obbahxuu uonui, L. — ^Elastem region, not rare. In many 
locaUties this plant appears to be introduced. 

PBi:.ABeoHtnK AtrsTBAtia. Willd., var. olamdbstimom. — N ot rare 
in open and fem lands. 

OXALts dojunootiATA, L.— Common in dry stations, bat most 
abundant in 0. district. 

OXAUB iuaan&AMBSA, Forst.-— Not rare in moist stations at 
IfQOOft. to>8,$0Qft. Dunedin; Hmae Bange; Book and 
KUar Bangs ; d». 
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Mslioopb RnmiBX, A. Gann. — Kot rare in forests of E. «n6 8. ; 
less common inland. Beanmont; Clyde; Cambrians. Very 
often the host of rtsctm Undaayi, fiook. f. 

PBNNAimA ooBTMnoBA, Forst. — Fbrosts of E. and 8., rather 
rare ; chiefly on rich alluvial or volcanic lands. 

Staokhoubia uihima, Hook. f. — Not rare >n C. Naseby; 
St. Bathan’s; Tinkers; Hawea Fiat. Beaches 8,000ft. 
on Mount Ida and Dunstan Banges. 

Diboabia TOTTHATor, Baoul. — Common in rich open lands and . 
mountain valleys. Grows only in soils of hi(m fertility. 

CoBiABiA BOsoiFOLiA, L- — Common in forests and valley-slopes 
of E. and S. ; less common in the C. and W. districts. 

OoBiABiA TBTMiroLiA, Humb. — Commou in open grass-lands. 
Horse Bange ; Waihemo ; Tnapeka ; Ac. 

OoBiABU AMOUSTiBSiHA, Hook. f. — Not rare in high mountain 
valleys of C. and W. Ewebum Creek; Nevis Biver; 
Hunter Biver ; Clinton Valley ; Ac. 

CABuioHiBUA OBASBicAOLiB, Hook. f. — Nentbom ; Naseby ; 
and westward to Dunstan Mountains. Local, and eon* 
fined to the N.C. district. 

CabuicbasiiU monboi, Hook, f.— Kurow; Mount Ida; Mount 
St. Bathan’s; Oarrick and Hector Mountains; and all 
mountains of Lake District. 200ft.-4,000ft. 

CABWcHaiiiU KAMA, Colenso. — Waitaki, Maniototo, and Lake 
Districts. Common on alluvial lowlands ; ascends to 
a, 000ft. 

CABicioasiiU FLAOBUiivoBiftB, Colenso. — Common in 
and scrubby lands throughout ; ascends to 2,500ft. 

Oabmiorscjua aumoba, Colenso.— Lowlands of Waitaki, Manio* 
toto, and Lake Districts ; ascends to 2,000ft. 

Cabmiohjbija vmrsn, T. Kiric. — Spurs of Mount Ida Bange, 
at Ewebum Creek ; 8,000ft. 

CABWOHBiUA uHin^BA, T. Kirk and J. Bnch.— Headof Lake 
Hawea, alluvial flats. 

OABino^atuA KiBSii, Hook. f.-rBare and local. Otepopo 
Biver ; valleys in east and west of Book and Pillar Baags; 

. Sowbum. 

CABHiOTJg«u OQifBAOTA, Psttie. — Eawaritu and Glu^ 
Gorges, between Arrowtoam and Brnsbuigh. 

CaninoB^zrA T. Kirk (IBS.).— Vatleya and tmtaoea 

on ea^ and west ot Dunstan Mountains. Most abandapt 
m dutha Valley, north of Clyde. 
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OAiuaon«LU cobthbosa, Golenso, var. — Clinton Valley ai^ 
head of Lake Te Anau. The flowers are unknown. This 
plant may prove a distinct species. 

Oaumiohsua bbbota, Petrie.— Waitaki Valley, above and 
below Kurow, chiefly on the river-banks. 

OarhiobbsiiTA diffusa, Petrie. — Sea-coast north of Otepopo 
Biver. 

SwAiBSONiA NOVBi-zBAX.AMDUB, Hook. f. — Mount St. Bathan’s 
(4, 000ft. -6,000ft.). I found this plant here eighteen years 
ago, and have never succeeded in finding it again. 

SoPBOBA TBTBAPTBBA, AitoD. — Alluvial flats of E. and 8., and 
river-terraces and dry hill-slopes of C. and E. The moun- 
tain forms are in several ways different from the lowland 
ones. 

Bubvs austbalis, Font. — Common in forests and scrubby 
valleys throughout. Everywhere exceedingly variable. 

PoTBMTiLiiA AHSBBiNA, L. — In wet and swampy stations 
throughout ; ascends to 8,000ft. I think this plant must 
be considered truly indigenous. 

'Oboh xtbbabum, L., var. htbiotum. — N ot rare by sides of low- 
land streams up to 3,000ft. 

Obuk PABVtFiiOBUM, Commersou. — Common in mountain 
valleys of G. and W. (3,000ft.-4,000ft.). Most easterly 
stations, Kurow and Kakanni Mountains. 

Obok uuosPBBituu, Petrie.— Upper Waipori; Cambrians; 
Mount Cardrona (above 1,500ft.}. 

<jlBDM PusiUiDM, Petrie.— Old Man Bange t4,00Qft.). 

Aobwa SABomsoBBBi, Vahl.— Common in open lands and 
edges of bosh. 

Aobiba ADBOBNDBm, Vahl.— Not rare on the mountains and 
in the hig^ mountain-vidleys of C. and W. Old Man 
Bangs: Hector Mountains; Mount Pisa; Mount Oar- 
drona ; ten, (8,OOOft.-dj60(Kt.}. 

AcMtu. xtCBbPSnxiA, Hook. f. — ^Not uncommon in lowlands 
and lower mountain valleys of O. and 8. Bare near Dun- 
edin. 

. Butn^ Hoc^. f.— Common in Clutha Valley 
akimOnmweB. 

iiUMA rilinn^ SEook. f.— Not unwmmon in diy moaniaia 
vafleystd N; andC. Naseby; Clyde; Hunter Vidley; Ac. 
vf<(|n not titlnk. this speoifieaUy^istinot from A.-mtcrqpAyfls, 
it Cott^dsle seiN* oi intennediate forms can be 
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Aojrna osfbebsa, it. Kirk. — Cardrona Valley ; • Malukituki 
Valley. I consider this species a form of A. microphylla, 
Hook. f. 

Aoosna novjS'Zbai^oub, T. Kirk. — Otago Heads ; Manuka 
Greek district. This plant spreads very readily in barren 
coltivated pastures, as does also A. sanguisorba, Vahl. 

Aosna qiiABra, Buchanan. — Mount Ida (8,500ft.). 

Cabpooetus bebbatub, Forst. — Common in forests of £. and 
8., more rare in the valleys of the W. Matukituki Valley. 

Wbihuabnia raobuoba, Forst. — Dunedin (rare). Abundant in 
forests south of month of Taieri. 

TmiiiEA HosoHATA, DC. — Sparingly on spray-washed cliffs of 
B. coast. 

THiIuEA siBCitAiBii, Hook. f. — Waihola; Waikouaiti. More 
' common in the inland plains of the G. and S. in wet 
stations. 

TtusA VERTiotiiiiABis, DC. — Common throughout; more 
succulent near the coast. 

TiiiL£A PUBPUBATA, Hook. f.— Moist Stations near Pembroke. 
A very local plant, and most easily overlooked. 

TinniEA uuiiTiCAUiiis, Petrie. — Maniototo and Manuherikia 
Plains, l,200ft.-2, 800ft. 

TiiiLiBA KOv.fi-ZBAiiAHi>iEi, Petrie. — ^Lake Waihola ; Waipahi. 
The plant from Te Anau formerly referred by me to this 
^cies is most likely a form of T. tinclairii. The Lake 
Waihola and Waipahi plants may prove distinct when 
better known. 

Dbosbba stenopbtaIiA, Hook. f. — ^Frazer Peaks, Stewart 
Island; Longwood Bange; Hector Mountains. Not seen 
on any of the mountains of the E. or N. 

Dbosbba abotdbi. Hook. — Common on high mountain-hogs. 
Maungatua ; Blue Mountains ; Ac. 

Dbosbba spATavtiATA, Labill. — Mouth of Clutha River ; Gat- 
lin's ; lowlands of Southland. Ascends to 8,0(X)ft. on Blue 
Mountains. 

Dbosbba binata, Labill. — liowland bogn stations from 
mouth of Clnfha River to Riverton. Tms seems to he a 

. strietly lowland plant. It ocenrs at 1,000ft. near Pembroke, 
the highest station known to me. 

HaIiObaois aIiATA, Jacq. — Not rare in the E. Dunedin ; 
Otepopo; Palmerston. A very uncommon plant inland. 

Halobaois toxbaotha, Labill, var, i>imx8A.->Hil]s about 
Dunedin and near B. coast at 2,00(Mt. or less ; more com- 
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inon on inoantains of interior and W., there ascendins to 
8,000ft. or more. This plant is steadily sprea^ng on hill- 
sides denuded by fire or close cropping by sheep or rabbits. 

HaIiOIuois DBPKG8SA, Hook. f. — Abundant in open and even 
scrubby lands, and very variable. 

HAbOBAOts HicBAKTHA, Hook. f. — Moist hillsides throughout 
the district ; local, but widespread. 

HaIiOBACHS UKiFLOiu, T. Kirk. — Dunedin ; Kelso ; Maniototo 
Plain ; and plains of Upper Clutha and its afiluents. 1 
cannot distinguish this trom J7. depreeea. Hook. f. At 
Signal Hill, near Dunedin, all states between H. uniflora 
and H, depreeea can be readily found. 

Hapobaois SPiOATA, Petrie. -Biver- flats at bead of Lake 
Hawea. At Kew this is reckoned a distinct species, but a 
fuller knowledge of intermediate forms may possibly unite 
it with If. depreeea. Such intermediate fonns are as yet 
unknown. 

Mtbiopbvllum st,ATmoiDicB, Gaudichaud. — Not rare in 
lagoons and sluggish streams. Lake Waihola; Taieri 
Plain ; Maniototo Plain ; Ac. 

MybiophyUiUM vABiiEFOUuu, Hook. f. — Not rare in same 
stations as the foregoing species. 

MYBioPHYiiLDH PEDUBOULATUH, Hook. f. — Not Uncommon in 
miry bogs and wet grounds. Taieri Plain ; Inch-Glutha ; 
Lumsden ; Boxburgh ; Maniototo Plain ; Ac. 

'Gubmeba MOMoicA, Baoul. — Common on wet banks. 

Gdnmbba ovata, Petrie. — Raikorai Swamp ; Inch-Glutha ; 
Gatlin’s; Hindoo; and many boggy localities, among 
Sphagnum. 

Gubhbka obmtata, T. Kirk.— Not rare in the silt of river* 
beds in the mountain valleys of the far W. Matukituki 
Valley ; Hunter Biver ; head of Lake Wakatipn ; Lake Te 
Anau. This is a strictly western species. It seems not to 
pMs E. of the Lake District, and is absent from the 
middle region of Otagc. 

OAUATBiaHB VEBMA, L. — Not rare in slow streams; more 
common inland than in the B, and N. 

IdnPVOSPBBiniM sooPABiVK, Forst.— Abundant in sernh on 

bisy hots fkroag^out. 

LunoBraBKOH amoomn. A. Biob.— As wide*8ptead as the 
preceding, but not so i^ntiful. 

Uvmtmuium naaoxk, 8m.— Common in forests of ^ 8. 
Korthem Umit on E. is at Taieri Month. A few smalt 
trees grow at Lake Wslmtipu. 
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Mbtbobidkbos htpebicitolu, a. Cunn.— Common in forest* 
of B., S., and W. 

Mtbtos obcobdata, Hook. f. — Not. rare in foresta of E. and 
S. ; sparingly found in the Lake Uistricl. 

Mtbtus PEDUBOoiiATA, Hook. f. — Not rare in forests of B. and 
S. Ascends to 2,500ft. 

Fuohbu BxooBTiCATA, L. f. —Common in forests of E. and S. 
This tree grows up very readily in neglected bash>olear> 
ings, where Aristotelia racemosa. Hook, f., generally accom- 
panies it. 

Fuchsia colbnboi, Hook. f. — Not rare on edges of bush 
and in open valleys inland. Dunedin ; Lawrence ; Horse 
]^nge; Cambrians; Ac. 

EfUiOBIuu ohionantbvh, Hansskn. — Not rare in lowland 
bo^gr stations. Dunedin ; Fort Molyneux ; Oathn’s ; Moa 
Flat ; Te Anau ; Ac. 

Epilobium junceum, Solander. — Common in dry stationa 
throughout the district. 

Efilobiuu pablidiflobuh, Solander.— Common in lowland 
bogs. Dunedin ; Taieri Plain ; Kaitangata ; Gatlin’s ; 
Kelso ; Lumsden ; Ac. 

EpHiobiuh bibbaboibrubum, Seringe (<aB. tetragonum of the 
Handbook). — Common in moist lowlands of E. and 8. 
Eokanui ; Waikonaiti ; Otago Heads ; Dunedin ; Gatlin's ; 
Ac. 

Efibobiuk pubbmb, Lesson and Bicbard. — Common in dry 
stations throughout, both in bush and in open stations. 

EpiBOBixm ooMFEBTiroBiuM. Hooker.— Not nnoommmi on 
the mountains of C. and W. : Old Man Bangs (l,00Qft.) ; 
Hector Mountains; Ac. Also in mountain vadleys, at 
l,S00ft. and upwards : Arrowtown ; valleys of Monnt 
Ida ; and valleys of Lake District. 

Bpibobiuu hkctobi, Ebmsskn.— Amarently not rare in motui'- 
tain valleys of the C. and W. mount 8t. Bathan's; OU 
Man Banm. I do not feel gnite certain of my identidca-^ 
tion of this species. 

EpiBOBtuK ABsiHoioBS, A. Cuon.— Common in lowlands 
and the lower mountam-slopes tbronghout. Dnnedin'; 
Naseiby ; Ti^nui ; head of Lake Waka^pn; An. 

EpiBOBitw BOTUHDivoLiuM, Fofstar.— Gommon in wet atationa 
in bnsh, and in moist vaHeys of interknr; Dimedh) ; Oat* 
tin's; Cromwell ; Anowtown ; Bonhttrgb; Ae< 
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Epilobiuk insuiiabb, Hausskn. — Not rare in lowland boiiff pr 
stations. Kaitangata ; Gatlin’s ; Heriot ; Lumsden ; Dan* 
edin. 

EP 1 I. 0 B 10 U UMNAoiDBS. Hooker. — Bather uncommon; in 
moist stations in bash. Dunedin; Gatlin’s; Seaward 
Bash ; Lake Te Anan ; Ac. 

EpitiOBtOM MOMUUt.ABiPOUUH, A Cnnii.— -Common in the 
E. and in most parts o! the interior up to 3,000ft. 

EpitiOBtuu PBDUHonbABB, A. Gunn. — Common in same 
stations as the foregoing, and probably identical with that 
species. 

Epit^BiUK oiiABRLtiUtf (?), Forster. — Common on dry, open 
bills throughout. Tapanui ; Cromwell ; St. Bathan’s ; 
Naseby; Ac. 

EpUiOBIOM kbubkscebs, Hausskn. — Not rare in mountain 
valleys of C., N., and W. Mount Ida; Arrow Biver; 
Clinton Valley ; Ac. 

EpitiOBiuK lUCLAMOOAVLON, Hookor. — Common in shingly 
valleys of C., N., and W. Naseby; Lake District; Te 
Anau; Ac. 

Epilobium MtCROPHYnLUH, A. Bioh.— Gommoii in dry plains 
and valleys of E., C., and N. Waitaki Valley; Shag 
Valley ; Maniototo Plain ; I<ake District ; Ac. 

EpiBOBiuit OBASSUK, Hooksr. — Kurow Mountains (8,000ft.). 

EpUiOBIVM maobopus, Hooker.— Common by mountain-oreeks 
and in upland runnels. Waipori; Old Man Bange; 
. Hector Mountains ; higher valleys of Lake District. 

EpuiObium BosTBA'rvH, Gheeseman (MS.) — Naseby ; Black’s. 
In dry, shingly, and sandy stations. 

BpoOBinic ptOTUM, Petrie. — Mountain valle;ra of C. St. 
Bathan’s ; Monht Piaa (8,000ft.) ; Old Man Bange. 

EpiaOBinu obaoilipbs, T. Kirk .— Dnnedin ; Naseby ; Tapa- 
nni; Ac. 

Mbbuibbtamtiuuivm avstbalb, Sol. —Common on day cliflii 
of E. coast. Oamara; Shag Point; Dnnedin; Ac. 

TnvBAaomA nuoyMA, Banks and Sol. — Not rare on E. coast. 
panedin,Ao. 

HiBiMWOVttai A. Ounn.— Conuuon m lowland 

hndi. 

HpnaiQooinrui aidbuoaha, L.— Ooramon in bosh duronghont 
; t^'diiitEittt. . ' ^ 

'■MseimtiiatiifM mwiuoa, L>>^*CQ<nmoai in moist, sorabby, and 
. ppait la^ of jp. t^ & ; lass eommon in the interkn*. 
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HTDiiocoTYLE MUficoBA, B. Br. — Somewhat rare ; in wet aitna- 
tions throughout. Taieri Plain ; Nevis Valley ; Lake Wa- 
naka ; Lake Te Anau. 

Hydrocotyls dibskota. Hook. f. — Gatlin’s district. 

Hydiiocotylb NOVA3 - ZEALAND1J3, DC. — Widely spread in 
moist grassy lands. Dunedin ; Taieri Plain ; Lakes 
ilaweaand Wanaka; Gatlin’s; Southland. 

Hydkoootylk mobghata, Forst. — Common on rather dry 
banks and slopes throughout. 

Hydkoootyle HYDitoPHiLA, Petrie. — Moist seaside stations in 
the E. and S. Wickliffe Bay (B. C. Aston) ; Bluff (B. C. 
Aston); Otago Heads; Tomahawk Lagoon. 

PozoA BXiouA, Hook. f. — Hector Mountains (6,000ft.) ; 
Mount Cardrona (6,000ft.). Apparently a local plant, but 
easily overlooked. 

PozoA HAABTTi, Hook. f. — Not rare on the mountains of C. and 
W. Mount Ida; Mount St. Bathan’s; Mount Pisa; Clin- 
ton Saddle, Lake Te Anau (from 8,000ft. -4, 600ft.), 

PozoA RENiFOBMis, Hook. f. — Mountsius east and west of 
Nevis Valley (3,000ft.). 

PozoA TRiFOLiOLATA, Hook. f. — Not rare in forests of E. and 
S. Dunedin ; Gatlin’s ; Bluff Hill ; Ac, 

PozoA HYOuocoTYLoiDES, Hook. I. — Kurow Mountains, and 
Mount St. Bathan’s (4,000ft.). This plant has almost 
disappeared from these stations, apparently from the in- 
creasing dryness of the summer season, caused by the 
growing bareness of the ground. 

PozoA (Azokella) nitenb, Petrie. — Lake Te Anau ; Matuki- 
tuki Valley. 

Cramtzia likeata, Nutt. — (Common in swamps on E. and S. 
coasts. Bare inland : Waatahnna ; Maniototo Plain. 

Apium aubtrale, Thouars. — Common on cliffs and banks of 
E. and S. coasts. 

Apium fxlifobme, Hook.— In same stations as the preceding, 
but less common. Also inland at Blacks, and Lowburn 
(Cromwell). 

Ebykoium vesxoulobum, Labill.— Aloi^ sea-coast north of 
Oamaru. I have not observed .this plant south of the 
mouth of the Kakanui Biver. 

Obeomyrbrxb ootJEKBOt, Hook. f.— Common in rather dnr, 
open statious; rarer in the 8. and S.W. Swampy Hin ; 
Mihiwaka; Macrae’s; Ngapara; Kurow; Bt. Bathati*fi; 
Ac. / 
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Obromyhkhib HAASTii (T), Hook. f. — Mount Gardrona (4,000ft.). 
1 doubt if this species is truly distinct from the foregoing, 
•which is a very variable plant. 

OREOMriiUHis UAMOSA, Hook. f. — Common ou hill-slopes and 
in mountain valleys throughout. Dunedin ; Outram ; 
Bpoargrass Flat ; Matukituki Valley ; &c. A very variable 
plant. The fruits are sometimes glabrous and sometimes 
hispid, and they vary much in length and stoutness. 

AciphyiaLA squauuosa, Forst.— Not rare in tlie E. and S. 
Dunedin ; Palmerston B. ; Tuapeka, Maniototo, and Clutha 
Counties ; Ac. Now much less abundant than it was even 
twenty years ago. Seedlings are readily cropped by sheep 
and cattle, so that when old plants die off there are few 
young ones to take their place. 

Aciphylla coLENSOi, Hook. f. — Common in hilly and moun- 
tainous districts of C., B., and W. Dunedin; Waipori; 
Macrae’s ; Ac. Less a lowland plant than the preceding. 
Ascends to nearly 4,000ft. on the mountains of C. and W. ; 
descends to 600ft. near Dunedin. 

Aoiphylla MONKOt, Hook. f. — All high mountains of G. and 
W. ^,500ft.-6,()(X)ft.). Mount Ida ; Mount Bt. Bathan’s ; 
Old Man Range ; and many western stations. 

AoiPHYUiA DOBHONi, Hook. f. — MouDt St.Bathftn’g, in shingle 
(6,000ft.). 

AcipbyuiA MONTANA, Armstrong. — Mountains near Mount 
Aspiring (4,000ft. and upwards). 

AoiFRYLiiA TBAiLUi, T. Kirk. — Mount Ida Bange (3,000ft.). 

Aoiphtlla KiUKii, Buchanan. — Hector Mountains, at 5,000ft. 
and onwards. I do not feel at all certain that this is dis- 
tiact from A. moatatia, Armstrong, 

AoiphyiiLA simpuix, Petrie.— Mount Hsa and Mount Car- 
droua (6,000ft.). 

I 40 UBT 10 UMIMTBBMBDIUM, Hook, f.— Gatlin's; Nugget Point; 
and Port PegsBus. 

Lioustiodm baabtii, F. Ton Mueller.— Mount Tyndall ; Mount 
Bonpland (4,(X)0f(. and upwards). Confined to the far 
west of the district. 

LieBSTumx bbbtibttiiB, Hook, f.— Knrow and Mount Ida 
Bulges; SpeaMrass Flat ; Kawarau Gorge ; hills eaet and 
west of Nevis Valley. Desoende to 800 r. south of Alexr 

.'andra.', 

ntdjmam. Hook. f. — Mountains north of ledte 
flskwea (i,00(»t.). 
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LiovsTtcuu ABOMiiTi'cuu, Banks and Sol— Common in tho 
C., and W. on the hills up to 4,500ft. Flagstaff Hill ; 
Macrae’s; Kaseby; &c. A most variable plant, which 
may include more than one specific form. Like L. brevi- 
style, it is strictly dioeoious. 

LtouBTicuM iMBBiCATOM, Hook. f. — Mountains of C. and W., 
at 4,500ft. and upwards. Old Man Bauge ; Dunstan 
Mountains ; Mount Pisa ; Hector Mountains ; Ac. 

Lioubticbm BNTsn, T. Kirk.— Near Naseby (1,800ft.). 

Akqbuca oinqidivm, Hook. f. — Common on moist banks and 
slopes. Now getting rather rare, as it is greedily eaten by 
stock. 

Akoblica obcipibns, Hook. f. — Probably not rare on the 
mountains of the W. Near Arrowtown ; Mount Gardrona 
(5,000ft.) ; Mount Arnould ; Ac. 

Anobuca oenicblata, Hook. f. — Not rare near E. coast on 
edge of bush. Dunedin, Ac. 1 do not remember having 
observed this in the S. or the interior. 

Actinotbs kovas • ZBAiiABDif, Petrie. — Blue Mountains 
(8,000ft.) and Stewart Island. 

Dabcds bbaohiatos, Sieber. — Not rare in B. and N.E. ; more 
common in dry stations in the interior. 

Abalm lyabui, T. Kirk.— Paterson’s Inlet. 

Pamax simplex, Forst. — Not uncommon iu forests of E., S., 
and W. 

Panax bdobblbyi, Hook. f. — Bather rare in forests of the E. 
and S. 

Panax anomalbm. Hook. f. — Bare and local in E. and B. ; mmre 
plentiful in the W. Waitati; Green Island; IjMkos Te 
Anau and Wakatipu ; Ac. 

Pamax limbabb, Book. f. — Clinton Valley (Te Anau). 

Panax oiusbuolibh, Dene, and Planch. — Common in ioaeats 
of E.. B., and W. 

Panax fbbox, T. Kirk.— Bate and local. Dunedin ; Otepi^; 
Lake 'Wakatipu. Only in fertile, welUdrsIned stations. 

Panax colbnsoi, Hodc. 1— Common in fcnests of S. and S.;, 
and on the higher slopes of the western valleys; ran in 
the centre. Ascends to 4,000ft. 

Panax abbobbbm, Font.— Bather rare. Dunedin, 

SoHBPrLBSA BioiTAVA, Eorst.— Not ran in hottomani Inliejr* 
neat E. coast. Dunedin; CaUin^s; Ae. 
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Obiskunu uttobaus, Baoul. — Abundant in forests of E. and 
S. : more rare in G. and W. 

Lobamthub coTiXNBOi, Hook. f. — Chiefly, if not wholly, on 
Fague mentieeii. West Taieri ; Gatlin’s ; Ac. 

Lobamthus FnAvwuB, Hook. f. — On Fague eliffortioides, in 
forests of the W. Queenstown ; Matuldtuki ; Hunter 
River; Ac. 

Lobanthus MiOBAMTHUs, Hook. f. — Common on Coptoevm, 
ten., in £. and 8. 

Lobamthus obcussatus, T. Kirk. — On Fagne mettziesii and 
Fague fueea. Tapanui; Hunter Valley; Lake Te Anau; 
Ac. 

Topbia ANTABCTioA, Cham, and Sch. — Not ecarce in forests of 
£. and 8. on Pittoeporum, Carpodetue, Ac. 

ViscoH LiNDSATi, Hook. f. — Rare and local. Many spots 
near Dunedin, on Myrtim and Melieope. 

Visotni HAUCOBNioiDES, A. Gunu. — Bare and local. Several 
spots near Dunedin (Anderson’s Bay, Pelichet Bay, Ac.), 
on Leploepermum (both species). 

CoPBosuA iiCOiDA, Forst. — Gouimon in forests of the 8. and 
W. On the E. it hardly passes north of the mouth of the 
Taieri River. Lake Hawea ; Lake Te Anau. Ascends to 
1.100ft. 

OoPBostfA BOBDBTA, Baoul. — Bather rare on the E. seaboard. 
Horse Range ; Dunedin ; Kaitangata. 

OoPBOSMA ouBMiNaRAUii, Hook. f. — Dunedin. This has pro- 
bably a wider distribution than I am aware of. 

OopBosMA BOTDNOiPOtitA, A. Cunn. Common in bush. As- 
cends to 3, 000ft. 

OoPBOsitA BHAUMoiDBs, A. Gunn. Common in bush; more 
rare in open inland valleys. 

OopkosMA CBAssiPOUA, Col.—Sparin^y spread over the dis- 
trict, both in bush and in open country ; most abundant 
near the sea. Dunedin ; Ot^po ; Kurow ; Dunstan 
Goige; Ac. 

OoFBOSiiA PABViFiiOBA, Hocflc. f . — Abundant in open scrub, and 
on ^ edges of forests. Ascends to 8,000ft. 

OopBOCHA PBOPIMQOA, A. Cunn. — Abundant in vaUey-bottoms 
of sci^bby oodniry and on the edges of bosh. Ascends to 
l.SOO(t. in Lake District. 

OovkOsitA pomanMiiiA, F<»st.— Not rare in bosh. DunOdin 
AjSasNIk OatUn's; Akatore; Seaward 

. Iteeh; Iddes WiduttiiNi, 
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CoPBOsMA coiiBNBOi, Hook. f . — Port Pegasas, at 20(Mt. ; 
Whisky Gully, near Tapanui (B. C. Aston). 

CoFBosMA cuMBATA, Hook. f. — Not rare on the iiiountainB 
(from 2,000ft. to 4,500ft.). Mount Cargill; Maungatua; 
Blue Mountains ; Mount Ida ; Ac. 

COPBOSHA ACBBOBA, A. Gunu. — Not rare in open scrub on the 
£. and S. Ascends to 2,000ft. A much-branched pros- 
trate form is common on sandhills of £. and S., and more 
rare inland on clay banks. 

CoPBOSMA iiiMABiiFOUA, Hook. f. — Not rare in bush through- 
out ; most common in the £. and S. Flowers much later 
than any of the other lowland species. 

CoPBOSMA BBPENS, Hook. f. — Not rare on the mountains. 
Barely descends below 3,O0Oft. Maungatua; Hector Moun- 
tains ; Mount Tyndall ; Dunstan Mountains ; Ac. 

CoFBOsHA vtBEscENs, Petrie. — Bare and local, but widely 
spread, chiefly on dry, fertile slims. Otepopo; Dunedin; 
Kurow ; Bendigo ; Kaitangata ; Bannockburn. Ascends to 
1,600ft. 

CoPBOSMA KVBBA, Petrie. — Bather rare on alluvial scrubby 
flats near £. coast. Dunedin ; Gatlin's district ; Ac. 

Gopbosma abeoiiATA, Cheeseman. — Not rare in bush. Dun- 
edin ; Otepopo ; Hampden ; Gatlin's ; Lake District. Has 
no great range in altitude. 

Gopbosma pbtbibi, Gheeseman. — Abundant in the plains and 
drier valleys of the interior and N. ; comes to coast in 
Waitaki Valley. Pukenri ; Maniototo Plain ; Glntha 
Valley from lakes to Moa Flat ; Five-Bivers Hain ; Ac. 

Gopbosma bebbulaoia. Hook. f. — Not rare on the mountains of 
G. and W. (from 2,500ft.-6, 000ft.). Mount Ida ; Mount 
8t. Bathan's ; Mount Gardrona ; Mount Tyndall ; Clinton 
Saddle; Ac. 

Gopbosma bioida, Cheeseman. — Bare in bush near the E. 
coast. Dunedin ; Saddle Hill. 

Gopbosma bbtcsa, Petrie. — Clinton Saddle, Te Anan. 

Nbbtbba obpbbssa, Banks and Sol. — Not rare in nu^ sta- 
tions in £. and S. ; much less frequent in valleys of in- 
terior. Usual^ below 1,800ft. Dnnedin; Naseby; Old 
Man Bangs ; Gatlin's ; Ac. 

Nbbtbba DiOROMOBsronu, Hook. f. — Not rare in forests 
throughout. 

Nbbtbba. bbtoiiOsa, Hook, f.— Common in open land and 
scattered scriib throughout. A very robust forai grows in 
the valleys of the W. A distinetly proterogynons i^eoies; 
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Gauvu TEMUiCAUiiB, A. Gunn. — Bather rare in bush on the 
£. Waitati ; 'Purakanui ; Flagstaff Hill ; Gatlin's; Ac. 

Gauou umbkoruu, Forst. — Bather common in open stations 
and scattered scrub, throughout. Dunedin ; Mount Ida; 
Speargrass Flat ; &e. Ascends to 2,500ft. 

AsPKnuLA FERPUsinnA, Hook, f. — Common in moist open 
stations. Dunedin ; Gatlin’s ; Maniototo Plain ; &c. 

OnsAKiA OPKUINA, Hook. f. — Sounds of W. coast, at and near 
sea-level. 

OutABiA AMOVBTiFouA, Hook, f. — The Keck, Stewart Island ; 
Bluff Peninsula. 

OiilSABiA coucKHOi, Hook. f. — Paterson’s Inlet ; Clinton 
Saddle, Te Anau. 

ObBARtA NiTiOA, Hook. f. — Not rare in scrub on the £. and 
8. and along the Glutha Valley. Ascends to 1,200ft. 

ObBABiA MACBODONTA, Hook. f. — Dunediii. 

ObEABtA ibicipoiiu, Hook, f.— Not rare in lowland bush and 
scrub of £. and 8. Frequent in the valleys of the far W. 

ObBABTA MosoHATA, Hook. f. — Humboldt Mountains ; Mount 
Tyndall ; Clinton Swldle (3,000ft.-4,000ft.). 

OiiBABiA CYKBIFOUA, fiook. f. — Kot rare in valleys of C. and 
W. Mount Ida; Hector Mountains ; Matukituki district; 
Ac. (from 2,800ft. up to 4,000ft.). 

OiiBABiA AVioBHBisFObU, Hook. f.— Couimoti in bush and 
scrub in the £. and 8. ; more rare in valley-bottoms of 
C. and W. Dunedin; Gatlin’s; Bluff; Orepuki; Tuapeka 
Mouth ; Boxburgh ; Lake Wanaka ; Ac. 

ObBSBiA viBOATA, Hook. f. — Not rare on moist declivities of 
E. and 8. ; most abundant in vaHeys and lower mountain 
slopes of C. and W. Dunedin ; Gatlin’s ; Boxburgh ; Ac. 

Olbabu fbaorantisbima, Petrie. — Bare and local, Dunedin 
(Vauxhall) ; Otago Heads : Gatlin’s. 

ObBABU ODORATA, Petrie. — Common on alluvial flats and 
lower slopes of interior. Sowbum ; Mannherikia Valley ; 
throughout Glutha Valley north of Moa Flat ; Matukituki 
Valley ; Ac. 

ObBABU 8 B 0 T 0 BI, Hook. f.— -Locol, but Usually plentiful where 
it grows. Ksitaueata; Gatlin’s; Invercargill; Kawaran 
Qotge; Matukituld Valley (here a small tree, elsewhere a 
stout tdirub), 

Ckmisu BObosBBloxA, Hook. f. — Mountains west of Te 
Aaau (8>000ft. Mid upwards). 
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Oblmibia DSNSiFXOiu, fiook. i. — Bather rare in the N.B. ; 
formerly plentiful. Mihiwaka ; Pigroot ; Eurow and 
Mount Ida Banges ; Mount St. Batban'e ; ka. (800ft. to 
3,000ft.). Will soon be all but exterminated throng bum* 
ing and the attacks of stock amd rabbits. 

GbIiMibia nisootiOB, Hook. f. — On the jiiountaius of C. and W. 
Once abundant, but now getting rare. Mount Ida, Dun* 
stau, and Old Man Banges, and all high mountains more 
to W. (3,000ft.-5,600ft.). 

Oblmibia haabtii. Hook. f. — Abundant at 4,000ft. to d.fKMft. 
on the mountains of C. and W. Book and Pillar Bange is 
the most easterly station known to me. 

Oblmibia lihobati. Hook. f. — Sea-cliffs at Nugget Point and 
Oatlin’fl district. I have also seen numerous living plants 
of this species brought by Mr. Henry Matthews, of Dun- 
edin, from the neighbourhood of Lake Harris. These have 
a more robust habit than the sea-coast form. 

Oblmibia sinclaibii, Hook. f. — Mountains at head of Matuki* 
tuki Valley and of Lake Wakatipu (4,000ft.). 

Oblmisia vebbascifolia. Hook. f. — Not rare on the lower 
hills of the eastern district. Oamaru (now extinct here) ; 
Horse Bange; Flag Swamp; Macrae's (80ft.-3,OOQft.)^ 

I have not seen this except in the N.E. distt;iet of Otogo. 

Oblmisia oobiacba. Hook. f. — Now rare on the mountams 
and higher hills of the £., G., and W. Maungatua 
(2,500ft.) ; Eakanui Mountains ; Bock and Pillar Benge ; 
Mount Amould (Upper Ilawea) ; hills west of Te Anau 
(800ft.-3,500ft.). This is rapidly disappearing before the 
attacks of rabbits and stock. 

Oblmisu ltallii. Hook. f. — Gommon on mountains of C. and 
W. (3,d00ft. - 6,000ft.). Dunstan Mountains; Qwnrick 
Bange; Mount Pisa, and all mountains of far W. Now 
becoming rather rare, thanks to the attentions of tibie 
rabbits. 

Oblmisia viscosa, Hook. f. — Still fairly common on the 
mountains of the 0. and W. at 44000 ft. and upwa^. 
Bock and Pillar Bange ; Old Mon Bange ; Hector Moun- 
tains; Ac. Usually an abundant plant where it growe. 
Protected in winter by a mantle of snow. 

Oblmisu i'BTXolata, Hook, f.-— Olinton Valley, Te Anau. 

Oblmisia lonoifoua, Gass. — Abundant in moist cqpen lands, 
and highly variable. 

Oblmisu labioivolu, Hodc. f.— Not rare on moantaiiiis et: 
0. and W. at 4,000ft.-5,00^. Old Man Bange; M^* n *4 - 
Ida ; Mount St. Bathan’s ; and adl menntaing moM to W« 
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Cbuimia RKOTOBt, Hook. f. — Now rare on mountaiog of W. 
Hector Mountaing ; Humboldt Mountains ; Mount Tyn- 
dall : Ac. I have not observed this east of the main valley 
of the Clntha. 

CEnmaiA BESsii:.iriiOHA, Hook. f. — Abundant in wet localities 
on the mountains of the C. and W. (3,000ft.-5,000ft.). A 
most variable plant. 

CbiiHIbu behsimpijOba, var. mihor, Petrie. -- Maungatua 
(8.000ft.). 

OenHisiA BEJUUDioiDSS, Hook, f.— Bather rare and local; on 
faces over which water flows or soaks. Mount Ida 
(3,000ft.) ; mountains near Arrowtown ; Mount Tyndall. 

Cblmisu anANDunosA, Hook. f. — Not rare in moist stations 
on mountains of W. Near Mount Aspiring (4,000ft.); 
Clinton Valley, Te Anan (1,500ft.). 

CbIiUisu walxebi, T. Kirk. — Mountains near Mount Aspir- 
ing (8,000ft.). This may prove a form of C. discolor, which 
is a very variable species. 

Oeovisu iiiNBABis, Armstrong. — Maungatua (rare) (3,000ft.) ; 
Fraser Peaks, Stewart Island. 

CRLMistA PBOBBPBNS, Petrie. — Upper Waipori; Bock and 
Pillar Bange; Old Mao Bange. Not seen elsewhere; a 
local plant, but pientifnl where it grows (2, 000ft. -4, 600ft.). 

OaiiMiBiA BAHUbosA, Hook. f. — Mountains of W., at 5,000ft. 
and upwards. Hector Mountaing ; Mount Pisa ; Ac. Now 
a very race plant except in the S.W. 

UBbuisu BBOwNii, F. B. Chapman. — Hector Mountains 
(5,000ft.); Clinton Valley, Te Anau (3,000ft.). 

ViTTASiNtA A0gTBAtiUi, A. Bich.— Common, osj^ally in the 
drier districts of the C. and N.; ascends to 8,000ft. 
Baiddly spreading in dry districts where the pastures ^ve 
been eaten very bare. 

LASBROPaoBA POB8TBBI, DO. — Common throughout in open 
moist stations. A variaMe plant. 

IjAasMOPaoBA pxTioiiAjTA, Hook. f.— Local, but . not rare ; 
most common in otten scrub. Dnnedin ; Gatlin's ; Lake 
Hawea; fte. 

Laaiwopsoiu PiMHATinnAi Hook, f.— Bocky hammocks at 
Ifofflrae’s. 

BaMariKJOitia snmUiAmi. Hook.f.--Common'on all highmoun- 
laii^ Igtd. asbeading to 5,000ft. Much more race in low- 
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Bbacbyoohe riNNATA, Hook. f. — Not UQcomiuori in the C. 
and N.E. Kurow; Ngapara; Kyeburn ; Naeeby; Cam* 
brians; &c. 

Bbaohyoome thouboki, T. Kirk. — Sea-clifFs near Green 
Island ; north coast of Stewart Island. Apparently con* 
fined to seaside stations. 

ABBOTANEtii>A INC 0 M 8 PI 0 UA, Hook. f. — Gotiimon on all high 
mountains at 4,000ft.-6,000ft. ; most easterly station, 
Bock and Pillar Bange. 

ABBOTANEniiA oiBBPiTOSA, Petrie. — Clarke’s Diggings, Mount 
Ida (3,000ft.). This species is abundant at 5,00Uft. at the 
sources of Broken Biver, N. Canterbury. 

CoTUiiA COBONOFIFOUA, L. — Abundant by lagoons near the sea 
on the E. and S. 

CoTDXA AUSTHAI.T8, Hook. f.— Neighbourhood of Oamoru. I 
think this is, in Otago at least, an introduced plant. It 
has spread greatly atout Oamaru in recent years. 

CoTUiiA ATBATA, Hook. f. — Shingly slopes on Mount Kyeburn 
and Mount St. Bathan’s, at 4,()00ft. 

CoTUtA PEOTiNATA, Hook. f. — Cotomon on the mountains, 
from 8,000ft. to 5,000ft. Descends to the Waitaki Kver 
valley at Kurow, and to 1,600ft. at Maniototo Plain. 

CoTunA PBUPusiiiLA, Hook. f. — Not uncommon in the drier 
plains of the N.E. and C. Kurow; Duntroon; Maniototo 
Plain ; Cromwell ; &c. Ascends to 8,000ft. on Old Man 
Bange. 

CoTUiiA oioiOA, Hook. f. — Not rare near the coast on the E. and 
S. ; much more rare inland. 

COTOLA BQDAiiiDA, Hook. f. — Bare in the E. ; more common in 
alluvial valleys of C., W., and S. Ahuriri; St. Bathan's; 
Lakes Wakatipu and Te Anan; Ac. 

CoTULA MANIOTOTO, Petrie. — Bare in the B. ; much mote 
common in li^oons and wet spots of C. and S. Kakanni 
Mouth ; Maniototo Plain ; Nevis Valley ; Mossbum ; Te 
Anau; Ac. 

CoTULA aoTENi, Petrie. — Mount Pisa and Hector Mountains 
(about 6,000ft.). 

CoTtrtiA MiNUTA, Forst.—Not rare in wet spots in the LaJm 
District. Luggate; Albertown; Pemhtwe. 

Ceaspedu pimbsiata, DC. — Common throughout in open 
stations. 

Cbasfbou au^xna, Backhouse.— Not nure on all high moan- 
tains at 5,000ft. and npmrds. Old Man Buigs ; Beetor . 
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Mountains; Mount Pisa; Mount Cardrona; Ac. New 
Naseby, forms intermedia between C. fimbriata and C. 
alpina are abundant. They are densely clothed with cot- 
tony tomentum, and have yellow heads. 1 doubt if the 
species are truly distinct. 

CassiMiA FunviOA, Hook. f. — Common throughout on moist 
clay hills and slopes. 

CABBiNtA TADViuniBBti, Hook. f. — As widely spread as the 
preceding, but less common. Banges from sea-level to 
3.fi00ft. 

Oeotbammub OLoitKBATUB, Hook. f. — Widely spread, though 
not common, in lowlands of E. and G. Dunedin ; Kurow ; 
Tnapaka district ; Lake District. 

Oeothahkus mioropryllub, Hook. f. — Widely spread, but 
local ; grows chiefly in crevices of dry rocky faces. Cape 
Saunders; Kurow; Mount Ida; Alexandra; Kawarau 
Gorge (near Arrowtown); Ac. Ascends to 3,000ft. at 
Mount Ida. 

OzoTBAiiHVB 0SPBEB8UB, Hook. f.— On shingly river-fiats of 
Kurow Bange. Duntroon Otiake ; Kurow ; Upper Kye- 
burn. I have observed this nowhere else in Otago. 
have found this species also in the bed of the Tukituki, 
near Waipawa. I mention this as I have not seen it re- 
corded as occurring in the North Island.) 

Baoulu australis. Hook. f. — Not uncommon in shingly river- 
flats and dry terraces of the 0. Kyeburn ; Maniototo Plain ; 
Dunstou Terraces ; Lake District. The typical form occurs 
also at Sandy Mount and at Gatlin's, close to the sea. 
Ascends to 2,000ft. 

Baoulu tbmuioaulis. Hook, f.— Common by sides of shingly 
creeks and on wet mvelly grounds of E., C., and N. Wai- 
tati; Macrae’s; Waitabuna; liske District ; Ac. 

Baoulu baastu. Hook. f. — Kyeburn Crossing. I have seen 
this nowhere else in Otago. It flowers early, and I have 
never been able to gather good specimens, but I think 
there can be no doubt as to the accuracy of the identifica- 
tion. 

Baoulu mokboi. Hook, f.— -Common throughout in dry, light 
soil, and very variable. Dunedin (on sandliills) ; Manio- 
toto Plain; St. Bathan’s; Kurow; Kawarau Gorge; Ac. 
Ascends to S.OOOIt., and probably much higher if H. apica- 
n^ra, T. Kirk, be a form of this species, os it may well be. 
Korms of whet is undoubtedly B. monroi are common Aear 
Sowbum and at St. Bathan's, at l,6(X)ft. to 3,d00ft., which 
I QsAuUtstpMate from Mr. Kirk’s species. 

W 
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BaouiiU bobulata, Hook, f —Not rare on the mountMM of 
the C. and W. at 4,600ft. and upwards. Old Man Bangs ; 
Hector Mountains ; Mount Fisa ; Mount Tyndall ; &o. 

Baovlia ExtuiA, Hook. f. — Mount Ida Bange, 4,000B. I 
have seen this nowhere else in Otago. It is the species so 
well known in Canterbury as the “ vegetable sheep.” 

BaouIiIA hectobi, Hook. f. — Formerly common on all hig^ 
mountains of C., now rapidly dying off from the drying tff 
the ground through burning and close cropping. Mount Bt. 
Batlian's ; Old Man Bange ; Hector Mountains ; Mount 
Pisa; Ben Lomond; &e. (4, 600ft. -6, 000ft.). 

Baoubia GtiABBA, Hook. f. — Bather rare on dry hills of B. and 
C. Signal Hill (Dunedin) ; Waipori ; Lake Hawea. As- 
cends to 2,000ft. 

Baoblia siTBRBBiCEA, Hook. f. — Common on hills and ^ains 
of 0. and N., and spreading. Macrae's ; Maniototo Plain ; 
Bt. Batlian’s ; Ida Valley ; Cromwell ; Lake Wanaka ; Ac. 
Ascends to 2,600it. 

Baouua oramdifloba, Hook. f. — Not rare, on all high moun- 
tains at 4,000ft. and upwards. Bock and Pillar Bange ; 
Mount Ida ; Mount St. Bathan’s ; Ac. 

Baoplia BBVOiDBS, Hook. f. — Mount Pisa and Hector Moun- 
tains, at S,000ft.- 6,000ft. Otago specimens differ in 
several respects from those from Marlborough, but there 
is no doubt of the identity of the species. 

BAOtTUA FSTBiBifSis, T. Kirk. — Mount Ida and Mount St.' 
Bathan’s (4,000ft. -6, 000ft.). This plant has been seen 
nowhere else than in these two neighbouring habitats. 

BaouziU ABicB-MiOBA, T. Kirk. — ^Mount Fisa (4,000ft.) . Forms 
which 1 refer to It. monroi, mid which are Mmost identical 
with this, are common at much lower elevations near the 
Kawaran Biver and at St. Batbau’s and Sowbum. 

BaooIiIA babku, J. Buchanan. — Common in shingly mer- 
beds and flats of the Lake District. What seem mrms of 
this also ascend t^ western mountains to 4,00Qft. A 
very glutinous form abounds on the top of the Old Man 
Bangs, forming extensive matted patches. 

Baooua ootbmi, T. Kirk. — Mount Bakialiua (Stewart Island). 
1 have had specimens of this from Mr. Goyen, F.L.B., and 
Mso from Mr. A. C. Pnrdie. 

BaomuA voosou, Hook, f.— Bather rare at 5,66(Kt. to 6,600ft. 
on tbs mountains of the W. Mount ;^a ; Hester Moun- 
tains. It seems not to extend east of the mein vaHew of 
thsCdutha. 
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iUouiiU MoKAn, J. Buchanan. — ^This plant is not a BaotUia, 
but a small alpine form of Onaphalitm travereii, Hook. f. 
It keeM its character very constantly throughout the South 
Island, and may be a distinct species. Banges from 
3,000ft. to 4,600ft. 

OMAPHALnTM TBiHEKVB, Forst.— Common on the £. and 8. 
coasts. 

Omaphalivu TBAVBttsn, Hook. f. — Not rare throughout, and 
common in moist stations in the G., B., and W. Signal 
Hill and Swampy Hill (Dunedin) ; Waipori ; Maniototo 
Plain ; Lake District ; Waipahi ; Lumsden ; Te Anau, 

GInapbaiiIUM IiUTBo* album, Linn. — Common in dry open 
stations ; very variable, and spreading rapidly. 

Onapralium ooLLmuM, Labill. — Abundant on dry hills and 
terraces of C. and N.E. ; more rare in £. and S. 

Gbapbaliuh palodosuu, Petrie. — Boggy spots in many parts 
of interior ; abundant where it grows. Maniototo Plain ; 
Bock and Pillar slopes ; Speargrass Flat ; Cromwell ; Ac. 
Ascends to S,600ft. 

HKLioimysuM ueludioidbb. Hook. f. — Common on clay banks 
throughout. 

Hblichkysum FiuoAUUt, Hook. f. — Common. Ascends to 
4,000ft. 

Hbuchbybum obanoicrps. Hook, f.— Bather rare on moun- 
tains of N. and W. (3,500ft.-5,000ft.). Mount Ida; Mount 
St. Bathan’s; Mount Pisa; Mount Cardrona; Mount 
Amould; Ac. 

HbUcebtsuh FUBDiBi, Petrie.— Very rare on the coast at 
Otago Harbour. Now almost extinct in this its only 
known habitat. 

Haastia biboZiAibu, Hook. f. — Bare on mountains of far W., 
at 6,000ft. to 6,500ft. Hector Mountains; Mount Bon- 
pland ; Mount Amould. 

EuBCamBS PUBBANtBoiOBS, DC.— Gommou in forest olearr 
ings of B. and 6. The weed that usually grows up after 
dres. 

BBtfKumMM ABOVTA, DC.— Oomtuon near the coast; mote 
rare ida&d, 

BmtcSTiXBa quADBioaiiTATA, DC.— Not uncommon on dry 
banloi and rocky faces. 

EBHOHTrtBs ffiUBBBsoaHB* T. Kirk.— Bather unooranittB, but 
wddejiy to Qpw mmst bush. Dunedto; 1?S Anas ; 

He* . 
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IliBBOHTiTns orvEBBTFOuA, Petrie. — Bather rare, bat widel]^ 
spread in open grassy lands. Outram; Naseby; Mount 
Iron (Lake Wanaka) ; Arrowtown. 

Skmboio BELLiDtoiOBB, Hook. f. — Common on the lower hills 
of the E. and S. Ascends to 4,600ft. on mountains of G. 
and W. 

Senecio HAABTii, Hook. f. — Not rare on the lower plains ^d 
hills of the interior. Maniototo Plain ; Manuherikia 
Plain ; Lake District. Ascends to 3,000ft. 

Sbmboio laotus, Forst. — Common on the E. and S. coasts; 
more rare on plains and lower mountains of the interior. 
Mount Ida ; Mount Pisa ; Old Man Bange ; Ac. Ascends 
to 3.000ft. 

Sembcio nYAMiii, Hook. f. — Not rare in mountain valleys of 
C. and W. Ascends to 4,500ft., but descends to sea-level 
at the south of Stewart Island. Hector Mountains ; 
Mount Ida; Mount Pisa; Clinton Valley ; Ac. 

Senecio bcuoophuiUS, Baoul. — Not rare in bush near E. 
coast. Goodwood; Otago Heads and Peninsula; Dun- 
edin ; Saddle Hill. 

Senecio el^aonieolicb, Hook. f. — Rare and local in bush, 
but of wide range. Mount Cargill ; Blue Mountains 
(2,500ft.) ; lowlands of Stewart Island. 

Senecio BOTtiNi>tFoi.nrB, Hook. f. — North and east coasts of 
Stewart Island, and south-west coast of Otago. Abundant 
close to the beach. 

Senecio cabsinxoidbb. Hook. f. — Bare in mountain valleys of 
N. and N.W. West slopes of Kurow Mountains ; moun- 
tains east of Mount Aspiring. Ascends to 4,000ft. 

Senecio bobusta, J. Buchanan. — Not rare on the mountains 
of the far W. at 4,000ft. and upwards. Ben Lomond; 
Mount Bonpland. 

Senecio hublubbi, T. Kirk.— Islets north-east of Stewart 
Island. Not known from the main islands. 

Miobosebis roBSTBBi, Hook. f. — ^Not rare on p^n lands. 

- Dunedin ; Macrae’s ; Maniototo Plain ; Tapanui ; Ac. 

Cbspis novjs-zeaIiANDIei, Hook. f. — Not rare on elay bankS' 
and cuttings in 0. and W. Shag Valley ; Maniototo Plain ; 
Cromwell; Ac. 

Tabaxaoum dbns-XiBonib, Dost— Bather rare in the E. and B.;. 
much more common in the 0. and W. 

SoNOHUfl omtBAOBire, h , — Not rare on cliffs by the seaside.. 
The introduced form abounds in ill-onltivatea lands. 
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OuBOsmiDiuu evBVhkxvu, Berggren.— Bather rare in wet 
peaty stations in the £. and S. Swampy Hill (Dunedin) ; 
Manumtua; Inch*Clutha; Gatlin’s ; Blue Mountains; 
Bluff Hill. Banges from sesrlevel to 3,000ft. 

Forstbba SBOiPOUA, L. f.— Common on the mountains of 
the far W. Longwood Bange ; Clinton Saddle (3,000ft.} ; 
Fraser Peaks (Stewart Island). 

Fobstbha bidwilui, Hook. f. — Not rare in mountain swamps 
in the £. and S. Swampy Hill (Dunedin); Maungatna; 
Gatlin’s ; Blue Mountains. Banges from 20ft. to 3,000ft. 
I have not observed this on the mountains of the N., 0., 
or W. The plant here referred to may be F. temlla, 
Hook. f. Mr. Brown, A.L.S., of Eew, considers that both 
belong to one species, a view in which 1 am disposed to 
concur, 

Domatu mova9-seaiiANOI£, Hook. f. — Not rare in mountain 
swau^ of the B. and 3. Maungatua ; Blue Mountains ; 
low nats west of Paterson’s Inlet. Banges from 20ft.-> 
8,000ft. 

l^HvniiACHMB GLAVioEBUH, Hook. f. — Not rare on the moun* 
tains of the W. Hector Mountains ; Mount Pisa ; Mount 
Gardrona; Ac. (4,000ft. -6,000ft.). 

Phyixaohnb colensoi. Hook. f. — Common in the higher 
mountains at 4,000ft.-5,600ft. Bock and Pillar Bange; 
Mount Ida ; Hector Mountains ; Mount Pisa ; Ac. 

PhybiiACBME haastii, Berggren. — Maungatua (8,000ft.). 

WabIiBNBBHOU OBACUiis, DC. — Common in dry open stations 
up to 3,000ft. 

Wahlembeboia saxioola, DC. — Common throughout at 
l,000ft.-3,600ft. 

Lobbma bououu. Hook. f. — Broken shingle-slopes of Mount 
Ida and Mount Bt. Bathan's (8,500ft. -6, 000ft.). 

LoBxnu XiurHjton>BS, Petrie. — Not uncommon on mountsins 
of G. and W. Mount Ida; Hector Mountains; Ac. 

(8.000ft.-4, 600ft.). 

Pbatia anouIiATa, Hook. f. — Not uncommon on wet open 
lands, and very variable. Var. delta: Old Man Bange 
(3,OOQ(t.-4,OOOft.). Var. QAEtKA: Sandhills at Gatlin’s, 

PtMsiA. HAOBODOM, Hocdt, f.—Bore and local on the moun- 
tains of the W. Mount Gardrona and Hector Mountainl 
(4,00Q{t.>. 

Selusba BADiOABO, Oav.—Gommon by seaside in B. and 8.; 
, rare inland and mnob radnoed in sise, as at Lakes Wanalta 

. and Ta 4»aB. Ajuends to.l,0(Kfft, 
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OAOx/msntu antipoda, Font.<>— liost Atrandant haathy' 
hills and lowlands tltroughont. 

OaxtIiThbria bupbstbis, Br. — Common in mountain valleys, 
on banks of streams. Kurow Mountains; Mount Ida; 
Hector Mountains ; &c. 

Pbbmbtcya TABMANiCA, Hook. f. — Hoctor Mountains (4,000ft.). 
Mount Bonpland. 

Ctatbodes acbboba, Br. — Not rare near the E. and S. coasts. 
Dunedin ; Bluff Hill ; &c. 

Gyathoobs EHruTBiFOUA, Hook. f. — Common on swampr 

f round on hills and lowlands of E. and S. Swampy iiuf, 
lunedin; Manugatua; Inch-Clutha; Blue Mountains; 
tso. Banges from sea- level to 3,000ft. 

Cta'tuodes colensoi, Hook, f.— Neighbourhood of Naseby ; 
Waipori. A local plant, almost confined to the N.E. bigh> 
lands, at 2,000ft.-3,000ft. 

Lhucopooom fbazeui, a. Conn. — Abundant throughout in 
open heathy lands up to S,000ft. 

Pbmtachondba pumila, Br. — Abundant on the mountains of 
the C. and W., and on the hills of the E. Descends almost 
to sea-level at Inch-Clutha and Catlin’s, and ascends to 
5,000ft. on the mountains of C. and W. 

Abohebia TBAVEBsn, Hook. f. — Occurs sparingly in the valloya 
of the far W. Clinton Valley ; valleys of Beece and 
HoUyfoid. 

DBAOOPHYU.UU BBMZiEsn, Hook. f.— On upper edge of bush 
on mountains west of Lakes Widcatipu and Te Anau 
(8,000ft...3,600ft.). 

DbacophylIiUK btbiotuh. Hook, f. — Clinton Saddle, Lake 
Te Anau (3,000ft.). 

DbacophyuiUH LOKOiFOLiuu, Br—Gommon in the E. and 8., 
especially near the sea. Ascends to 8,000ft. on Maa«. 
ngatna. 

DBAaoFBTi.i.tni vbvixj,eaeuk, a. Bich.— Not rare in the 
Lake District and in the lower vidievs of the C. lAltea 
Wakatipu, Hawea, and ^ Anau; Mount Ida; Ihpanui. 
X have not always been able te distingskh this clearly 
from the preceding species. 

DsAeopRTU .011 mmuomm, Hoc^. f.— Not tmoommon in 
mountain vallevs of C. and W. at 2,000ft.-4,00m. Ifount 
Ida.; Hector Monotaina; Ae. 

DaAOOPBXxiiOK aoBiuaiEao&nm, Voest.— Fortnesfy eraiBion 
on. the monntains of ihe 0. aad' W. at 8irfi06R.>-f^060ft. 
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Moant Ids ; Moant St. Bathan's ; Mount Pisa ; Ileotor 
Mountains ; ie. Liko the preceding, this is now becoming 
rare, owing to fires and desiccation consequent on close 
cropping of the grasses and other edible plants by sheep 
and rabbits. 

Dbaoophylluh UCBCOI0E8, Hook. f. — Common on the bare 
mountain-tops of the G. and W. (4,000ft. -6, 000ft.). Old 
Man Range ; Hector Mountains ; Mount Pisa ; &c. 

DbaoophtujUM pbostbatuh, T, Kirk.—Maungatua and Blue 
Mountains (8,(XX}ft.), and Clinton Valley (l.OOOft.). 

MyasiNE UKViLLEi, A. DC.— Common in forests of £. and S. ; 
more rare in W. 

MyasiNE mvABicATA, A. Cunn.— Not rare on well-drained 
lowland slopes and flats of E. and S. Dunedin ; Gatlin’s ; 
Invercargill; Lake Te Anau, Ascends to 1,800ft. on 
Mount Cargill. 

Mtebime nommulabu, Hook. f. — Mountain valleys of E. cen- 
tral district ; rare. Mount Ida and Mount St. Batlian’s 
(3,000fl.-4,000ft.). 

Mtbsinb CBATHAiucA, P. von M. — Southcm corner of Stewart 
Island. I have specimens from this locality gathered by 
Mr. G. M. Thomson, F.L.S. 

SaifOiiOB niTTOiuuB, Br.— Common on tidal flats on the E. 
and 8. 

Fabsomsia AimiFLOBA, Raoul. — Common in forests of the E. 
and 8. 

Pabboesia bosea, Baoul.— Not rare in the Upper Clutha Val- 
ley; Clyde; Cromwell; Ac. Much more rare towards the 
E. : Dunedin. 

liOOANtA TETBAOOMA, Hook. t.-^Not rare on bare mountain- 
tops of 0. and W. Old Man Range ; Mount Pisa ; Ben 
Lomond ; Mount Bonpland (4,fi(X)ft.-6,000ft.). 

GnmAMA KOEXABA, PoTst.— Not uncommon in open moist 
lands throughout, except the N..E. Ranges from near sea- 
level at Gatlin’s and Invetoatgill to S.WOft. on the Blue 
Mountains. 

GntmAEA puBUBoaTEoiiMBS, Gxiesb.— Abnndant on the moun- 
tains from S,600ftt-fl,SOOft.» but descending to l,i0()ft. 
at Hawea Plat. 

OttneuEA SABOSA, Potst.— Bather local, but not rue in the 
M. and 8. Gatlin’s (lOOft.) ; Bluff; Macrae’s (1,800ft.) ; 
Maungatna ; and Maniototo Plain. 

tOBAMammau aatmu, Hook, I. — Muddy flats at PateMon'g 
IhlM, Stewart Island. 
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Mtobotu poiiViNARis, Hook. f. — Lofty mountains of W. and 
N.W. Mount Pisa ; Old Man Bange ; Hector Mountains ; 
Mount Cardrona; &c. (4,600ft.-6,000ft.). I cannot dis* 
tinguish M. hectori, Hook, f., from this, and agree with 
Mr. N. E. Brown that it is not distinct from the present 
species. 

Mtosotis sPATBUtiATA, Forst. — In bush on Inch-Glutha. I 
have observed this nowhere else in Otago. 

Mtosotis antabotioa, Hook. f. — Not rare on the uplands and 
mountains of the N. and G. ; more uncommon in the 8. 
Eurow Flats; Mount Ida; Mount Gardrona; Grown 
Bange. Ascends to 4,000ft. 

Mtosotis austkalib, Br. — Not rare on dry hill-sides of G. and 
N. Mount Ida; Mount St. Batban's; Spoargrass Hill; 
Ac. 

Mtosotis vokstbui, Boem. and Sch. — Not rare in the western 
valleys. Gliuton Valley ; head of Lake Wakatipu ; Upper 
Hawea; Ac. 

Mtosotis capitata, Hook. f. — Bore on spray-washed cliffs of 
£. and S. coasts. Dunedin ; Gatlin's ; Paterson's Inlet. 
The blue-flowered form occurs near Dunedin ; elsewhere 
the flowers are pale, nearly white. 

Mtosotis tbavebsii, Hook. f. — Bare on the mountains of the 
N.W. Mount Arnould, Hawea (6,000ft.). 

Mtosotis cheebehanii, Petrie. — Mount Pisa and Hector 
Mountains (6,000ft.). 

Mtosotis albo-sbbicba. Hook. f. — Dry rocky stations near 
Cromwell; now nearly extinct in this its only known 
habitat. 

Mtosotis goteki, Petrie. — Bocky slopes at Arrowtown and 
Lake Hawea ; shingly terraces of Gardrona Valley. 

Exabkbena maobantha (?), Hook. f.—Bather rare on steep 
rooky faces on the mountains of the N.W. Mount Aspir- 
ing; Mount Gardrona ; Mount Bonnland (5, 600ft.-6, 000ft.). 
I think it not unlikely that this plant is distinct from the 
true JE, maerantha, though at Kew they ore regarded as of 
the same species. 

Tstbaohomdba hauiltonii, Petrie.— Bather rare on moist 
lowlands of £. and S. Plateau between Lee Stream and 

- Shratb Taieri ; Hiodon Sdhoobgrounds ; Waipahi ; Inver* 
cargill. Ascends to 1,800ft. 

OoKVOLVtrtus togvbiokok; ' Font. — Common in biuh mid 
scrub. 
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ConvoLvvLVB 80 LDAKELLA, L. — CommoD in Bandy stations on 
the E. and S. coasts. 

C!oNVOXiVULUB EBUBS8CBN8, Br. — Not rare in dry stations in 
C. and N.E. Boxburgh; Clyde; Cromwell; Hamilton's; 
Kurow ; &c. 

Diohondka kbpbnb, Forst. — Not rare in E. and C. Dunedin ; 
Oamaru; Cromwell; &c. 

DiOHOKDiiA BitEViFoLiA, J. Buchanan. — Not rare in the N.E. 
and E. central districts. Duntroon ; Horse Bange ; Strath 
Taieri ; Maniototo Plain ; &c. 

CuscuTA^ Bp.— Green Island ; head of Lake Hawea. I have 
not been able to determine the species, which may be in- 
troduced. 

fioLAKUM AVicuLAHC, Forst. — Not rare in dry fertile stations 
near E. coast. Otcpopo ; Dunedin ; Kaitangata. 

SoXiANUM NioitUM, L. — Bather rare in the valleys of C. Ka* 
warau Gorge ; Pembroke. This may quite well be intro- 
duced at these stations. 

lliMULUS UEP£N8» Br. — Couimon in saline marshes and la- 
goons on E. and S. coasts. Waikouaiti ; Dunedin ; Taieri 
Mouth; &c. 

Mimuli 73 BAPtCAKS, Hook. f. — Not rare in moist lowlands of 
B., S.» and C. Blueskin ; Maungatua; Waipahi; Kelso; 
Naseby ; Speargrass Flat ; Lumsden ; Lake Te Anau ; &c. 

Ghatiola NANA, Bcnth. — Local, but not rare in shallow 
lagoons and wet spots ou the plateau of the £. Lee 
Stream ; Barewood ; Strath Taieri ; Macrae’s. 

‘GiutioiiA PERUVIANA, B. Br.— Loke Te Anau. 

Globbostiqma ELAT1N01DB6, Beuth.— Bare in Otago; more 
common in Southland. Strath Taieri ; Maniototo Plain ; 
Lumsden ; Te Anau ; &c. 

<GLOssosTiaMA SUBMBRSA, Petiic.r-Tidal shores of Lake Wai- 
hola. This flowers in February. I have gathered it only 
once, though I have kept a look-out for it for severd 
years. 

hiuomhu AquATicA^ L., var. tskuxfolia. — C ommon in moist 
situations, especially in the interior* 

LimoseiiLA oubdeyana, F. von M. — Manuherikia Valley, 
near Black Horse Hotel. I owe the identification of tlus 
plant to Mr. T. Kirk, F.L.S. It is most likely introduced 
there. I have met with it nowhere else. 

Veeokioa SALtoiFoiiXAi S'orst.— Abundant. Dunedin ; Toko* 
mauriro; Lawrence; Lake District; Oatlin’s; Ac, 
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VsBOKiOA TBATBHsn, Hook. f. — ^Kot uncommon on hSli of 
B., C., and W. Waipori ; "“Blue Mountains ; Lak» T» 
Anan ; Lake Wanaka ; Ac. 

Vebonica ilIiIFTica, Forst. — Abundant on £. and 8. coasts. 

Vebonica LmviB, Bentb. — ^Valleys and hill-slopes of far W. > 
Lakes Wakatipu and Te Anau. I do not feel quite certain 
of the identification of this species. 

Vebomioa BUXiFOtiA, Benth. — Common on the lower hills 
and mountain valleys of Fi., G., and B. Swampy Hill, 
Dunedin ; Maungatua ; Waipori ; Blue Mountains ; 
Eweborn Creek ; Mount Ida ; Ac. Ascends to 8,000ft. 

Vebonica PiNOUiFOttU, Hook. f. — Common on dry high 
mountain-slopes of C. and W. Mount Ida (4,000ft.) ; 
Monnt St. Bathan's ; Mount Arnould ; Ac. 

Vebonica puibi.eoii>B 8, Hook. f. — Common on rocky faces 
in upper valleys of Taieri and Glutha. Speargross Hat ; 
Clyde; Cromwell ; Queenstown ; Mount Ida; Ac. Ascends 
to S,000ft. 

Veronica ltcopodioideb, Hook, f.— Humboldt Mountains. 

Vebonica bbctobi, Hook. 1. — Hector Mountains (4,000ft.). 

Vebonica baucormioides. Hook. f. — ^Mount Ida ; Wiupori 
Maungatua (2, 000ft. -3,000ft.). 

Veronica cuprebsoideb. Hook, f.— Lammerlaw (3,000ft.). I 
have not soon this plant wild, but plants taken from above 
station are growing at Lawrence. 

Veronica bpacbidba. Hook. L — Mount Arnould (6,000ft.). 

Vebonica hackantha, Hook. f. — Clinton Saddle, Te Anau 
(3,000ft.). 

Veronica linivolu. Hook, f, — Arrowtown (3,000ft.). 

Veronica ltarui, Hook. f. — Not rare in the lower moantsla 
valleys of C., S., and W. Mount Ida; Queenstown; Te 
Anau : Mataura Village (the lowest station known to me). 

Veronica bidwuiUI, Hook. f. — Not rare in mountain vaUeys 
of C. and N.W. Mount Ida ; head of Lake Hawea; Ac. 
(2,800ft.-3, 000ft.). 

Veronica cataracts, Fatvb. ComnKm in valleys ef far W. 
Clinton Valley ; Milford Sound ; Ac. 

Vebonica OANsaoENs, Kirk.—Common in dry plains of C. 
Hoa Fiat; Maniototo Plain; Hawea Flat; Five-Bivers 
Plain; Ac. 

Vebqnioa BETBpi, T. Kudt ( «■ Jliitrasaem jmMM, Bar- 

ehanan).— Mount Bom^pland l(i,6O0{b). 
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PvcHfXA POLTiMASTB, Hook. f. — Not rBre on tops of lofty 
moantains of N. and W. (4,600ft. "G, 000ft.). Kurow 
Mountains ; Mount St. Bathan’s ; Mount Pisa. 

Onsisu MAOBOPimiia., Hook. — ^Flagstaff Hill, Dunedin ; 
Paterson’s Inlet, Stewart Island. 

OcTBisu UAonooARPA, Hook. f. — Clinton Saddle, Lake To 
Anau (3,000ft.). 

OOBisiA oouBNaoi, Hook, f.— Clinton Valley, in bush (1,800ft.). 
This secies has been identified for me at Kew. Mr. 
N. H. Brown, in bis rej^t, remarks that two species are 
mixed up in the description in Sir J. D. Hooker’s Hand- 
took. 

OvBtsu sBBStXiiFiiOBA, Hook. f. — Not Uncommon on lofty 
mountains of far W. Mount Bonpland (4,600ft.) ; Hector 
Mountains (6.000ft.) ; Clinton Saddle, Te Anau, at 3,600ft. 

OuBisiA OBispiTosA, Hook. f.-^Common in mountun valleys 
of N. and W. (d,000ft.-6,(XX)ft.). Mount Ida ; Dunstan 
Mountains ; Old Man Bange ; Hector Moantains ; Mount 
Cardrona; Ac. 

OcBiBlA PBOBBPBBs, Petrie. — Mount Bonpland (4,500ft.). 

Eufhbasxa BKVonvTA, Hook. f. — Not rare on lofty mountains 
of W. and N.W., at 6,000ft. and upwards. Hector Moun- 
.tains ; Mount Tyndall ; Mount Aruould. 

Eupbbasia antabotioa, Benth. — Common in N., C., and W. 
(dOOft.-A, 500ft.). Kurow; Mount St. Bothan's; Crown 
Jmmge ; Mount Ceudrona (4,500ft.) ; &c. 

BoraBASu bbpbms. Hook. f. — In mountain-boRS ; probably 
not care. Mount Kyebum (3,600ft.) ; Maungatua ; Blue 
Mountains. 

UnBioirtABiA ooiiBnsoi, Hook. f. — Boggy stations at Te Anau, 
and head of Paterson’s Inlet. 

Mtopobvh hMTVu, Forst.-^Common near the sea in the 

B. and 8. 

Mbmxha atTNHiBOBAjni, Benth- — Common in open lands. 
West Tsleri ; Strath Taieri ; Maniototo ; Roxburgh ; &c. 

jPuJtTAtsm vmncau, Hook. f. — Bara near E. and 8. coasts. 
^DMoabau^ Lagoon, l>u.n4din; Paterson's Inlet; Te Anau. 
’Whit QUty he a mountain form of this occurs in abundance 
oti Moust JSyeImm, Mount Ida, and Dunstan Mountuus, 
at S,00(Xt.-4/K)0{t. 

PhtittAOQ Bapio.’~>Batfaer rare <m wet mountoia 

Jiarim of Jh, CL. mkI at 8.000ft.-<4«000ft. Mount 
Ida ; Blue Mounteios ; Maungatua ; Heetor MmutleiuB. 
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PitAHTAGO iiASioBBi, Hook. f. — Kot uncommon, but loc«l: oa 
mountaina of C. and N.W. Old Man Bange ; Hector 
Mountains; Mount Pisa; &o. (4,000ft.-5,600ft.). 

Plantaoo sPATBtTiiATAt Hook. f.— Kot rare on moist uplandb 
of G. and N.W. Naseby; Mount St. Bathan’s; moun- 
tains of Lake District. Ascends to 3,000ft. 

Plantaoo raoulii, Decaisne. — Common in moist lowlands. 

Chemopooiom TiuANDBUU, Porst. — Common on E. and 8. 
coasts ; rare inland. Cromwell ; Ophir ; drc. 

Chbnopodiuh uBBtcuM, L. — Common by waysides, Ac. 

CRBNOPomuM OLAUCDH, L., var. AMBiantTH. — Common at sea* 
side, and in saltish stations inland. Dunedin; Oamaru; 
Boxbui^gh ; Cromwell ; Maniototo Plains ; Ac. 

Chemopodidm carinatum (?), Br. — Kawarau Biver. My spMi- 
mens have two stamens, a condition not rare in Australian 
forms of the species. Probably introduced. 

Chbmofodium detestamb, T. Kirk. — Common in dry lowlands 
of C. and N. Maniototo Plain ; Cromwell ; Lake Hawea; 
Ac. 

SuASDA MABiTiMA, Dumortier. — Common by salt lagoons of 
E. and S. coasts. 

Atbiplex PATViiA, L. — Common by waysides, Ac. 

Atkiplbx BiLLABDiBRi, Hook. f. — Sandy shores of Paterson’s 
Inlet. 

Atbiplex BUCHANABi, T. Kirk. — Common in saltish stations of 
C. and W. ; rare near E. coast. Green Island Beach ; 
Maniototo Plain ; Ida Valley ; Alexandra ; Cromwell ; Ac. 

Salbola AUSTRALIS, Br. (?). — Otiake Biver; Lowbum; Ban- 
nockburn. Spreading rather rapidly, and most likely in- 
troduced. 

Salicornia ikdica, Willd. (?). — ^Abundant on low flats near 
the sea on the E. and S. 

SoLBRANTBUB BiPLOBUB, Hook. f. — Abundant up to 4,000ft. 

PoiiTOONVv AVtcuLABE, L. — ^Abundant by waysides and on 
edges of fields. Most likely introduced. 

Muhubmbbokia adfrbssa, Labill.— Abundant in valleys ol 
C. and N.E. Lake District ; Kurow ; 8owbum ; tn. 

Muhlbbbboku oomplbxa, Meisner.—Abundant in bush and 
scrub. 

MvEidCNBEoxu AXU&ABis, Hook. f.— Low«r Waitaki VaUsT; 
Maniototo Plain; throuf^out the Clutha Valley ; Laos 
Diatriet; Ac. 
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MtrHiiBNBBOKU BPBBDBOiDBS, Hook. f. — Bather tare and local. 
Kurow; Awamoko; Boxbnrgb. 

Boubx flkxuosttb, Foret. — Abundant in N. and C.; more 
rare elsewhere. 

Buhex NBOLBOTtiB, T. Kirk. — Port Molynenx ; Gatlin's ; Bluff 
Paterson’s Inlet. 

PwBLKA TBATEBsn, Hook. f. — Bather rare on mountains of 
C. and N. Mount St. Bathan's; Mount Ida (2,000ft.- 
8.000ft.). 

PniEiiEA ABEMASiA, A. Cunn. — Not rare on sandhills of E. 
and S. coasts. 

PtMEiiBA PBOSTUATA, Yahl. — Common in open lands. 

PnocLBA nYAiiUi, Hook. f. — Common in the Lower Waitaki 
and Up^r Clutha Valleys ; Kurow ; Manuherilda Valley ; 
Lake District; &o. I have not seen this in the Taieri 
basin. 

PiMRLBA BBRiCBO-viLiiOBA, Hook. f. — Abundant in Clutha 
Valley north of Cromwell to Lake Hawca. I have not 
seen this outside this very limited district. 

Kbllbbia dieffbhbaohii. Hook. — Not uncommon throughout. 
Signal Hill ; Lawrence ; Tapanui ; Bluff ; Gatlin’s ; tso. 

EbIiIiBBIa lvaIiIiU, Hook. f. — Not rare on lofty mountains of 
..C. and N.W., at 5,000ft.-6,000ft. Dunstan Mountains; 
Old Man Bangs; Hector Mountains ; Mount Pisa; Mount 
Cardrona; Ac. 

EbiiBbbu viUiOSA, Berggren. — Mount Ida (4,000ft.). 

Exooabpus BiDwiu^n, Hook. f. — Head valleys of Ewebum 
Creek, near Naseby. I have observed this plant nowhere 
else in Otago. 

Euphobbu oiiAuoa, Forst.— Common on sandliills of E. and 
8. coasts. 

Pabatbophis kiobopbvUiOb, Hook. {. — Not uncommon in 
bush in E. and 8. Dunedin; Hampden ; Gatlin’s; West 
Taieri ; Ac. 

Faoub iibnzibbu, Hook, f Not rare on hills of E. and S.. 

Mount Cargill; West Tateii; Gatlin’s; Tapanui; Ac. 

Fabub fosoa, Hook, f.— Common in the higher valleys of the 
far W. Lakes Hawea, Wanaka, and Wakatipu. 

Faous oziiFFOBTioinBS, Hook. f.— Common in the higher 
vdleye of the far W. Lakes Hawea, Wanal^, Waka* 
tipu, and Te Anan. 

FAflOS B 01 JMD 8 X, Hook. f. — Common in lower valleys and hUl 
slopes W. bf the Lake District. 
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Ubtioa iMcnA, Poiret. — Not rare tbooghoQt ; ohieffy in b«efa 
and scrub. 

Urtioa fbbox, Forst. — ^Bather rare in bush on the E. OanMxu; 
Otepopo ; Saddle Hill ; Otago Peninsula ; &c. I have not 
observed this plant far inland. 

Parietabia DEBinis, Porst. — Rather rare, chiefly in bush and 
s<»-ab, in the E. and N. Eurow ; Oomam ; Otago Penin- 
sula ; Lake Wanaka. 

Aubtrauma PUsiLiiA, Gaud. — Not rare in bush in the E. and 
S. Dunedin ; Gatlin’s ; Chosland's Mistake ; Ac. 

IdBOOsnuus BiDWiRiiit, Hook. f. — Mount Cargill (8Q0ft.- 
2,000ft.). 

PooocABPUs FERBUOiHXA, Don. — Not rare in forests of E. 
and S. 

PoDOCABPus NiVAUs, Hook. f. — Mountains of W. and N.W. 
Mount Amould (3,500ft.} ; Clinton Saddle. 

PoDOOARPUs TOTARA, A. Gunn. — Common in lowland forests of 
E. and S. 

PoDocABPCs HALLii, T. Kirk. — Mount Cargill. 

PoDOCARPUs SPicATA, Br.— Not rare in lowland forests of E. 
and B. Dunedin ; West Taieri; Gatlin’s. Now largely 
cleared off by cutting for timber. 

PoDOOARPUB nAOBTDtotoEB, A. Rich. — Not rare in wet low- 
land and hilly forests of E. and B. Dunedin; Kaitangata; 
Gatlin’s; Southland; Ac. 

Dacrtdiuu cvpRBssiNuu, Sol. — Common in forests of E. 
and 8. 

Dacrvcium cotsMsoi, Hook. f. — Mount Cargill (2,000ft.). 

Daorvoiuh laxifolidh. Hook. f. — Rather rare in bleak 
swampy stations of S. and W. Stewart Island ; Clintra 
Valley (900ft.) ; Blue Mountains (3,000ft.). 

Daostdiuh niDwiLLn, Kirk. — Bare in bleak monntain 
swamps. Maungatua (3,000ft.); Waipori; The Desert, 
Lake Te Anau (800ft.). 

.PHTi,]:A>ci,Ai)tJ8 ALPnrDs, Hook. f. — Not rare on the lower 
mountains of E., 0., and W. Mount Cargill ; Mount Ida 
(8,000ft.) ; forests of Lake District from ^wea to Te 
Anau. 

EABtE A icDORONATit, Lindley. — Common on tree-items in forests 
of E., 8., and W. Dunedin; Gatlin’s; Bluff; Te.Anau; 
Ac. 

BAansA MmnexASMi Hock. I.— -BatheF rase imar tbs B. eoast. 
Dunedin; Nug^^t Point. 



Fmntiis . — Oa the Flowering Plante of Otago. 675 

t>Kin^BtDil OONMINOHAHII, Liodley.— Bather rare on trees 
and rocks in forests of B. and 8. Port Chalmers; Leith 
Valley ; Gatlin’s. 

Sabooohilub advekbos, Hook. f. — Very rare on rocks and 
trees in bush in vicinity of Dunedin. Sawyer's Bay ; Pine 
Hill (on (Jriselima UttoraUe, Baoul). 

Oastbodia cuNNiNOBAim, Hook. f.— Not rare in forests of E., 
S., and W. Dunedin; Pine Hill; Maungatua; Lake Te 
Anau ; Lake Wakatipu ; Bluff ; Stewart Island. 1%is 
seems much more plentiful in the mossy forests of the W. 
Elsewhere it is more easily overlooke<l. 

Oastbodia uinor, Petrie. — Scrub at Opoho Creek, near Dun- 
edin. Not at all easy to detect, and not very plentiful. 

AobkochUiUs ouaoius. Hook. f. — Moss-carpeted forests of 
for W. Lakes Wakatipu and Te Anau. The long, stout 
rootstocks usually lie in moss, and have no connection 
with the soil. The way in which they absorb food is well 
worth investigating. 

CoBYSAKTUBs TBI 1 . 0 BA, Hook. f. — SpuringW found in the 
forests of the E. and S. Dunedin ; Bluff Hill. 

CoRTSANTBBs OBMNOA, Hook. Forests of CatUn’s district. 
Apparently a very rare plant in Otago. 

CoBYSANTHBs BoTOMBiBOLiA, Hook. f. — Not rare in the forests 
of the E. and S. North-east Valley ; Waitati Creek ; Gat- 
lin’s ; Heriot (in boggy ground) ; Bluff. 

CoBTSAKTKBS BivuiiABis, Hook. f. — Bare in deep shady 
valleys in bush. Head volleys of Water of Leith ; Bluff. 

CoBTSAMTUBS HAOBANiuu. Hook. f. — Not uncomwon in moist 
stations in bush and Scrub. Dunedin ; Kaitangata ; Bluff; 
Lawrence; Pembroke; Ac. 

^tCBOTiB BOBBirouA, Sptengel.— Ctonmon in dry, open sta- 
tions, and very variable in sise ftud robustness. 

CAtiADBMU MiNOBi, Hook. f. — Not Uncommon in sorub and 
heatii in the B. and 8. Dunedin ; Manuka Creek ; Gat- 
lin's; Bluff; Ao. 

OAMnsMU itYAiiUi, Hook. !.— Swampy Hill, Dunedin; Mau- 
ngatua; Blue Mountaius. Ascends to S,OQOft. 

<3«G!tbaxi(rrTis amume.. Hook, f.— Bluff; Manngatua. As- 
bends to 8,000ft. 

OsonoftiiOVTU BivoitiA, Hook, f.— Not uncommon in moist 
heathy sfaUoGis of E. and S. Swampy Hill ; ManngMoa; 
i Oatlih's t IsvsRBW^l ; Bluff. Banges Irma 8,00m. to 
near ssa-Jevel. 
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Ptbbosttus BANXsn, Br. — Not rare in bush near the E. and. 
, B. coasts. Dunedin ; Port Molyneux ; Gatlin’s ; Bluff. 

Ptbbobtxub obsminba, Hook. f. — Not rare in moist open 
stations in C., E., and S. Dunedin; Ksitangata; Owaka 
Valley ; Naseby. 

PTEBOsmJs FOI.IATA, Hook. f. — Bather rare on the uplands 
of the E. Dune^ (Signal Hill) ; Milbum ; Tuapeka 
West. 

Ptbsobtyub uutioa, Br. — Not uncommon on dry uplands of 
C. and E. Horse Bange ; Lee Flat ; Naseby ; Cambrian ; 
8t. Bathan’s. 

Ltperantbus ahtabctious, Hook. f. — Swampy Hill; Mau> 
ngatua (2,500ft.), in peaty stations. A rare and loeeJ plant. 

Thslthitba IiOmoifolu, Forst. — Common in moist stations, 
especially in the £. and 8. Dunedin ; Fort Molyneux ; 
Milton ; Lawrence ; Mauiototo Plain ; Ac. 

ThbiiYMITBA FULCHEitLA, Hook. f. — ^Not rare in the 8. ; much 
more uncommon in the E. Dunedin (Signal Hill) ; Inver- 
cargill ; Bluff. 

Tbei.ti»tiu UKiFtiORA, Hook. f. — Not rare in wet lowlands of 
E. and S. Swain|>y Hill ; Maungatna ; Port Molyneux ; 
Gatlin's; Invercargill. 

Fbasofhyi<i.ou MUDUif, Hook. f. — Common in open lands. 
Dunedin; Naseby; Kaitangata; Gatlin’s; Naseby; Ac. 

Libebtia xxioiDES, Sprsngei. — Not rare on the edge of bush 
and in scmb in the E. : Dunedin ; Horse Bi^e; Wanga- 
loa ; Ac. Smaller forms are sparingly found in the interior : 
Macrae’s ; Maniototo Plain ; Ac. 

Libebtu mickabtha. Hook. f. — Southern comer of Stewart 
Island, and forests west of Lake Te Anau. 

Htpoxis fubilla. Hook. f. — Ot^po. I have not seen this 
elsewhere. As it flowers very early, and is very inoon- 
spicuous, it is easy to overlook. 

Tvpra AKonsTiFouA, L. — Common in ponds and duffl^h 
streams. LakeWaihola; Taieri Plain; Cromwell; Lake 
Hayes ; Lake Hawea ; Waiareka Valley ; Ac. 

fitTPm icABmKA, L. — Common in salt lacpons and tidal 
streams on the E. Waikouaiti ; Tomshawlt ; Taieri Plain; 

- Lake Waihola ; Ao. It grows abundantly in the Waipahi 
Biver in perfectly fresh water. 

ZsimiOESUiU FAiiUBTBis, L.— Waikousiti Lagoon. 

jUmnssHA BinooniiABts, T. Sirk (m.s-).->- Waikouaiti ; Lake 
‘Waihola; Taieri Plain. 
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ZoSTBBA KAMA, Both. — Common on submerged and tidal 
nudbanks in E. and 8. Dunedin ; Bluff ; Stewart 
Island. 

BaiPoaoNUH soANimifS) Forst. — Common in the {orests of the 
E. and 8. Dunedin ; Gatlin's ; Bluff ; &c. 

CaiiLzxbke pabvieiiOBA, Hook. f. — Common in bush in the 
8. and W. Gatlin's; Seaward Bnsh ; Te Anan; Stewart 
Island. 

ConDyiiDre adbtkaub, Hook. f. — Common in most parts, and 
ascending to 3,000ft. in the interior. 

DtAHSUiA iKTBSHXDiA, Bndl. — Not tare in scrub near the 
E. coast. Dunedin; Akatore; Ac. 

Abtbua mbbtoba. Banks and Sol. — Not rare on the lower up- 
lands of the E. and S. Hills round Dunedin ; Circle Hill ; 
Tuapeka district ; Blue Mountains ; Waipahi ; Ac. 

Abtkua LiMBABis, Hook. f . — Not rare on the mountains of the 
C. and W. at 4,000ft. and tmwards, but descending almost 
to sea-level in the south of Stewart Island. Hector Moun- 
tains; Mount Bonpland; Clinton Saddle (8,000ft.); Pe- 
gasus Inlet (20ft.). 

Astelia aBAMDis, Hook. f. — Common in the forests of the 
E., S., and W. Dunedin; Port Molyneux; Gatlin’s; In- 
vercargill ; Bluff ; To Anau ; Ac. 

Abthbopodium oamoidom, Baoul. — Not uncommon in dry 
bushy and open stations throughout. Dunedin (Opoho 
'Valley) ; West Tsieri ; Black’s ; Macrae's ; Tapanui ; 
Cromwell. 

ANTBsmoim booxbbx,' Col. — Common on moist hill and 
mountain slopes throughout. Dunedin ; Macrae's ; Nase- 
by; Clyde; Bannockburn; Blue Mountains; Waipahi; 
Ac. , 

PBOBmuM XBNAX, Forst.-— Oommon in lowland swamps and 
on banks of rivers and streams, especially in the E. and 8. 

PaoBHXcrit ooiiBHsoi, Hook. f.— 'Not rare in the C. and 8. on 
lulls of l,0(X)ft. and npwards. Lake Hawca; Waipori 
Boad (from Lawrence) ; Waitepeka ; Upper Owaka 
(8,000ft.) ; Ac. 

HaitPolilBlON BOTJB-ZSALANDUB, Hook. f.-> Not rare in low- 
lands and lower hplands of E. and 8. Banges from sea- 
level to 8,000ft. Maui^atua; Waipori; Clinton; Gat- 
lin's; InvereargiU; Bluff; Ao. 

Jiuroos vaaiXAXni, 18r.->Bather rare and local. Sawyer's 
Bay; Stmth Tsieri; Alezandra Sontfa ; Lumeden; Pater- 
son’s Inlei 
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JuMcuB AUSTBAUB, Hook. f. — Commou in swamps oi E., 0., 
and 8. Macrae’s; Waipori; Tuapeka West; Tc^noi; 
Waipahi; Catlin's; &c. 

JvNOUB COMMUNIS, E. Meyer. — Abundant in wet open stations 
throughout. 

JuNcuB piiANiFOUUB, Br. — Not rare in the £. and 8. Dun* 
edin ; Inoh-Olutba ; Gatlin’s ; Ac. 

JuNCUs BUFONius, L. — Abundant in wet stations. 

JuNOUB N0V£-7.SAi.ANDiAEi, Hook. f. — Abundant in wet sta- 
tions. Ascends to 2,000ft. 

JuNCUs LAMPnocABPDB, Ehr. — Abundant in wet stations in E. 
and 8. ; less common in interior. SawA’er’s Bay ; Green 
Island; Tuapeka district; Cromwell; Gatlin’s; Tnvwcoi^gill. 

JuNcus BBsviFOLius, T. £irk. — Not rare in lowland and up- 
land wot stations of G. and 8. Banges from 3,600ft. to sea- 
level. Clarke’s Diggings ; Naseby ; Lake Wanaka ; Lake 
TeAnau; Port Molyneua; Gatlin’s. 

JuNCUs TENUIS, Willd. — Dunedin. Most likely introduced. 

JuNcus PAuciFUiBus, Br. — Waitati; Tokomairiro district. 
May quite well bo an introduction here. 

JuMCUB AitxicuLATUs, Ebrhort. — Lake Waihola. Most likely 
introduced. 

Bobtkovia OBACius, Eook. f. — Common, at 6,000ft.-7,0QQft. 
on the mountains of the W. Hector Mountains ; Mount 
Arnould ; Mount Pisa ; Mount Bonpland ; Ao. 

LuzuiiA oamfbstbis, DC. — Abundant. 

Luzula AusTBALABioA, 8teudel. — Not rare near the E. coast 
and in the lowlands of the 8. Lawyer’s Head ; Bri^tOD ; 
Beaumont ; Ac. 

Luzula fumila. Hook, f.— Common on piountains from 
4,000ft.-6,&00ft. Bock and Pillar Bange ; Old Man Bangs; 
Mount Ida, Ac. 

Luzula baobmoba, Desv., var. tbavbbsu, Bnohenau.-— No| 
rare on all mountains of C. and W., at 8,000lft.-6,000ft. 
Old Man Bange ; Mount Ida ; Mount Pisa ; Ac. 

Luzula picta, A. Bich. — Not rare in the E. and C. Lawyer’s 
Head; I'apanui; Ac. I do not see how this esin betwpt 
^stinet from L. oampettrit, DC., and insert it only because 
it is recognised as a goodspemes in Buchenau’s monograph 
of the Juncacea. 

LuzuiiA ohbbsbmamii, Buehenau.— Not rare onthe mountaiwiM 
the 0. Mount Bt. Bathan's; Dunstan Bangs ; Mount Pisa; 
Ac, I have, from various parts of the intsnor, ssvmdothsr 



Pbtbib. — O n the Flowering-plants of Otago. 679 

forms of this most difficult genus that, when better known, 
may prove distinct species. They have been placed in 
the hands of Professor Buchenau for determination and 
description. 

XiBFTooABPus BiuFbBX, A. Bich. — Common in sandy and 
swampy saline stations on the E. and S. coasts. 

HtfoIiBma latbkipoua, Benth. — Not uncommon in wet 
stations in the S. Inch-Clutha ; Gatlin’s ; Otaraia Biver ; 
Invercargill; &c. 

Oaimakou bbtaoba, Hook. f. — Swampy mountain stations in 
the E. and 8. Maungatua ; Blue Mountains (3,000ft.). 

Albptbuu FALLiDUH, Hook. f. — Bare in swampy mountain 
stations in C. and S. Maungatua; Mount Kyeburn ; Clin- 
ton Saddle ; Blue Mountains. 

Cbntbolbpis viBtDis, T. Kirk. — Maungatua ; Blue Mountains ; 
Lake Te Anau (3,000ft.-700ft.). 

Cbktbolbpis minima, T. Kirk, var. — Shores of Lake Te Anau. 

SoHtENUs AxitiiiAuis, Hook. f. — Bluff ; Stewart Island. 

SoHiBMUs PAUOIFLOBUS, Hook. f. — Common in bleak upland 
valleys. Hindoo; Maniototo uplands; Lake District 
(3,00()ft.) : Pembroke; Ac. 

ScacENUB coMCiNNus, Hook. f. — Not rare in wet, saltish 
stations near the E. and S. coasts. Waikouaiti; Otago 
Heads ; Gatlin’s Biver ; Ac. 

Cabpha AtiPiNA, Br. — Not rare on wet hills in the 8. and 
on the mountains of C. and W. Maungatua; Old Man 
Bange; Blue Mountains. This descends almost to sea- 
level at tho Bluff and Stewart Island. 

fioiBFTJB MABITIMUB, L. — Bather rare on the E. coast. 
Oamaru; Waikouaiti; Otago Heads. I have not observed 
it south of the last station. 

SoiBFCB PUMQBMS, Vahl. — Common on salt mud-flats of E. 
and B. coasts. Dunedin ; Ac. 

Iboubpib MozmsA, Br. — Abundant on salt sandhills and sandy 
shores of E. and S. Dunedin ; Ac. 

IsonsFiB PBoniFBR, Br.— Invercargill. 

iBoufiPts BiPABiA, Br.— Abundant on the E. and 8. coasts ; 
less common in wet stations in the interimr and W. 

Xsomms OAsrUiaOkNaA,. Br.— Bluff and Stewart Island. 

IsoiiWPis AU 0 Vi«AMDi 0 A, Hook. f. — Not uncommon in wet 
stations on iffie mountains of 0. and W. Old Man Bangs 
(4,O0(^t,) ; Moiunt Kydmm ; mid mountains of Lake Dm> 
tribt ' 
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IboIiBPIB babujABIb, Hook, f . — Not uncommon in 'wet stations . 
of moderate, elevation in the middle part of the Olntha 
Valley. Beanmont ; Boxburgh ; Speargrass Hat ; *o. 

Ibolbpib iucndatob, Br. — Not uncommon in wet valleys in 
scrub near the B. and S. coasts. Dunedin ; Port Moly' 
nenx; Gatlin's. 

Hbuboohabis sphacelata, Br. — Head of Paterson’s Inlet. 

HBI.EOCHABIS ACUTA, Br., vur. piiATVLBpis. — Gommou in wet 
stations throughout. Dunedin ; Gromwell ; Kelso ; Gat- 
lin’s ; &c. 

HbIiBOCHAbis OBAciLLiMA, Hook. f. — Not rare in the interior 
and 8. Maniototo Plain ; Te Anau ; &c, 

Hblbochabis aoiouiiAbis, L.— Lake Te Anau. 

Dbsmoborenus bpibaijs, Hook, f.— -Abundant on sandhills of 
E. and 8. coasts. 

Glaoium olohbkatum, Br.— Not rare in wet scrubby valleys. 
Signal Hill ; Gatlin’s ; Heriot ; Pembroke ; Ac. Bather 
local. 

GiiAdium jukcbum, Br. — Not uncommon on the 8. and W., 
mostly near the seaside. Bluff; Te Anau ; Ac. 

Oahmu fbooeba (?1, Forst. — South of Stewart Island ; Lako 
Te Anau ; and valleys of S.W. region. 

Lbpioosfebma tbtbaoona, liabill. — Abundant on wet clay 
hills of E. and 8. Dunedin; Bluff; Ac. 

Obbobolus puMiuo, Br. — Not rare in wet mountain stations. 
Mauugatua; Mount Kyeburn (8,500ft.); Dunstan Moun- 
tains; Old Man Bange; Blue Mountains; Bluff. Desoend* 
to sea-level at Inch-Clntha. 

ObboboiiUB BTBtci'us, Berggren. — Not rare on wet hills of 
E. and S. Swampy Hill ; Maungatua ; Mount Kyeburn ; 
Hector Mountains (4,000ft.) ; Blue Mountains. Desoenda 
to sea-level at Inch-Glutha. 

Uncinia leptostaohta, Baoul. — Gommon in bush and semb 
in the E. and S. Dunedin; Kaitangata; Gatlin’s; Ac. 

Uboinu BiBOLAiBix, Boott.— Not rare in the C. and N.Wr 
Ewebura Greek, Naeeby ; Blaek's ; Hector Mountains 
(4,000ft.) ; Mount Gardrona; Ae. Descends to 1,200ft. 

Uncimu ooxpaota, Br., var. orvABtaATA.— Not oneommon in 
the higher vallnys of 0. and W. Meant Ida ; Mount ^n- ' 
dall; head of Lake Hawea; Glkton Valley and Sedale; 
Ac.. Banges from l,000lt.r5, 000ft. The fmtns found at’ 
high elevations mre very short and d^upenrtod. My 
(7. tHarkoi is.probtdiiy miiy a fofin of tins tq^wfos. It if**. 
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^urefolly compared with the type of V. compaeta by Mr. 
G. B. Clarke, F.L.S., before I pubUsbed it, and 

was by him pronounced to be now. Later materials con* 
yinoea him that it was only a form of the present speeiee, 
as was also another form, for which he proposed the name 
U, petriei, 

Umcimia AU8TBAI4B, Persoon. — Common in bush throughout 
the district. Dunedin ; Gatlin’s ; Lake Hawea ; &e. 

Cmoxhu rBBHUoimBA, Boott.— Not rare in forests of E. and 

B. Dunedin ; Catlin’s ; Stewart Island ; See. 

Unoiota obspitoba (?), Boott. — Not rare in bush in the E., 8., 
and W. Dunedin ; Gatlin’s ; Iiake 'X'e Anau; &c. 

Ghoinia nnrosTBis, Baonl. — Common on clay hills and open 
stations of E. and S. Dunedin; Akatore; Kaitangata; 
Waipoti ; Blue Mountains ; Ac. Upto3,000(t. 

Gmoimia FiLUOBMiB (?), Boott. — Bather rare on mountains of 

C. and W. Hector Mountains ; Maungatua ; Ac. 

Umoimu BANK81I, Boott. — ^Bather rare and local in bush in 
the E. and S. Dunedin ; south of Stewart Island. 

Ukcinu bubba, Boott. — Common in open lands of E. and 8. 
Dunedin; Maungatua; Kelso; Clinton; Gatlin’s; Bluff; 
Ac. 

Umoihia fubpdbata, Petrie. — Bather rare in the E. ; more 
common on mountains of N.W. Signal Hill; Swampy 
Hill; Maungatua; Macrae’s; Horse Bange; Mount Car- 
drona; Mount Tyndall; Ac. 

CfMCiNtA BiGiDA, Petrie.— Common in scrubby and open lands 
of E., 8 ., and S. central districts. Waitati ; Tokomairiro ; 
Tuapeka; Miller’s Flat; Akatore; Kaitangata; Ac. This 

J lant, which has been referred by different authors to 
1. rubra, Boott, and V, r^ria, Br., still seems to me 
as distinct as any species of the ^enus that is to be found 
ip the colony. It is far more distinct from any of its con- 
geners than U./errugitm is from U. australu. 

Gnoinu bifaeu, Br. — ^Not uncommon in bush and senib in 
the Ejj. 8., and W. Dunedin; Gatlin’s; Lake Hawea; 
lieke Te Anau; Ac. To this may belong my O. taxijhra, 
whiioh is, however, ({uite unlike typical spedmens of 
Brbvm’'s plant sent me by Baron von -Mueller, as well as 
the ffgnnt of the latter in the “ Flora Tasmanin." In my 
. view, Bentbam has included more than one species in his 
dwraet^ dl CT. ri^aria, Br., in the *' Flora Anstndieinis.” 

jOndiRiA tamisM, Br,— fSktoa Talley ; Matukituki Vslley. 
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Cabex ftbbnaioa, Wahl. --Common on all the mountains of C. 
and W. at 5,000ft. and upwards. Old Man Bange ; Hector 
Mountains; Mount Gardrona; Mount Pisa; Mount 
Arnould. 

Cabbx AoiouLARiB, Boott.— Old Man Bange, near head of 
Obelisk Creek (3,500ft.). 

Cabex invebsa, Br. — Bather uncommon in the C. and S. Ida 
Valley ; Maniototo Plain ; Strath Taieri ; Gatlin's. 

Cabex oolenboi, Boott. — Common in dry uplands of E., C., 
and S. Kurow ; Maungatua; Blue Mountains; loake 
Wanaka ; Maniototo Plain ; Lumsden ; &c. 

Cabex echinata, Murray. — Not uncommon in lowland and 
mountain swampy stations. Bomahapa ; Port Molyneux ; 
Gatlin’s ; Blue Mountains ; Lake Te Anau ; Hector 
Mountains (6,000ft.). 

Cabex tebetiuscula, Goodenough. — Bather rare in the E., 
G., and S. Strath Taieri ; Sowbum ; Cromwell; Gatlin’s. 

Cabex viboata, Solander. — Common in boggy and swampy 
stations throughout. 

Cabex appbessa, Br.— Common neai* the E. and S. coasts. 
Dunedin ; Gatlin’s ; also at Lakes Te Anau and Hawea. 

Cabex vulgaktb, Fries., var. OAunxcHAuntAKA, Boott. — Com- 
mon in wet stations throughout. Banges from sea-level 
(Lake Waihola) to 5,000ft. (Hector Mountains). 

Cabex tbstacea, Solander. — Common throughout the drier 

S arts of the district. Waikouaiti ; Dunedin ; Lawrence ; 

laniotoio Plain ; mountains at Lake Wanaka ; Mount 
Gardrona (4,000ft.) ; Ac. Long confounded by colonial 
botanists with C. raonlii, Boott, a mistake that led me to 
describe the true C. raoulii, Boott, as a new species— my 
C. goyeni, Mr. T. P. Cheeseman, jfi'.L.S., was the first to 
recognise the true C. testacea of Solander. 

Oabi^x 'Teknabia, Forst.— Common from sea-level to 4,000ft. 
Dunedin ; Old Man Bange ; Ac. 

Cabex BAOin:iii, Boott. — Bather rare in open and scrubby 
valleys of C. and W. Mount Ida ; head of Lake Waka- 
tipu ; Lake Wanaka ; Ac. 

Cabex lucxda, Boott. — Common in lowlands of E., C., and S. 
Dunedin; Waipabi; Maniototo Plain; Ac. Ascends to 
2.600ft. 

Cabex pumxla, Thuuberg.— Common on sandy shores of E. 
and S. 

Cabex fobstebi, Wahl— Not rare in woodlands of H and 0. 
Dunedin; Catlin's; Horse Bange; Olinton Valley. Intiie 
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last station only a peculiar variety, identical with Cheese* 
man's C, cihnamomea, occurs. 

Cabbx PBEUDOcyPEBus, Br. — Not rare in swamps of E., C,, 
and S. lncb*Clutha; Gatlin's; Waipori; Lake Wakatipu. 
Ascends to 2,000It. 

Gabkx flava, L. — Not rare in wet stations throughout. 
Otago Heads ; Gatlin's ; Maniototo Plain ; Lake Wanaka. 
Ascends to 3, 000ft. at Clarke's Diggings. 

Gabex BBEViouLMis, Br. — Common in dry open stations. 
Saddle Hill ; Flagstaff Hill ; &c. Ascends to 4,00()ft. on 
Mount St. Bathan’s, ^c. 

Cabbx trifida, Cavanillos. — Bather rare on the E. and S. 
coasts. Otago Harbour ; Hooper’s Inlet ; Gatlin's; Stew- 
art Island. 

Cabbx nebsu!7a, Eudl. — Not rare in the E. and S. ; much 
more rare in C. and N. Dunedin ; Otago Heads ; Gat- 
lin's ; Horse Bange ; Boxburgh ; &c. 

Cabbx dihbita, Solander.— Not uncommon in wet forest and 
^en valleys of E. and S. ; rarer in N.W, Dunedin; 
Cfatlin’s ; Invercargill ; Macrae's (1,800ft.) ; Lakes Wanaka 
and Wakatipu. 

Cabbx buohanani, Berggren. — Common in the Upper Clutha 
basin and the W. ; rare in the E. Lake Waihola ; Bal- 
clutha ; Cromwell ; Lake Te Anau ; &c. 

Cabbx dipsacba^ Berggren. — Not uncommon in pools and 
shallow lagoons of E., E. central, and B. districts. Wai* 
kouaiti ; Maniototo Plain ; Manuhorikia Plain ; Waipahi ; 
Lumsden; &o. 

Cabbx oomanb^ Berggren. — Not rare in drier open uplands of 
E. central district. Waipori; Hyde; Kyeburn Creek; 
&c. My 0, eheeseinanii is doubtless a form of tliis. Berg* 
mn's fi^re, which I had before me when the latter was 
aesenbed, is not at all characteristic of the prevailing 
Otago forms of the species. 

Cabbx laoopika, Walil.~Not rare in lofty mountains of W. 
and N.W., at 4»000ft.-^,0001t. Hector Mountains ; moun- 
tains east of Mount Aspiring ; head of Lake Wakatipu ; 

My 0, parkeri is the same plant. I have lately found this 
at the sources of Broken Biver, Canterbury. 

Oabbx xaIiOXDBs, Petrie. — Common in the upper Taieri basin ; 
more rare in the Clutha basin. Balolutha ; Strath Taieri ; 
Maniototo Plain; St. Bathau's; Speargrasa nat;.fto 
Ascends to 2«000ft. 
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Casxx vuBiiLna, Fetrie (^0. vtndM.inihi, anune meviotisly 
used). — Not uncommon on the moantains of the C. and 
N. W. Bough Bidge ; Clark’s Diggings ; Garrick Banm ; 
Nevis Valley ; Carorona Valley ; &c. Ascends to 4,000tt. 

Cabsx wakatipu, Petrie. — Common on the mountains of the 
C. and N.W. Mount Ida ; Mount St. Bathan’s ; Hector 
Mountains; Ben Lomond; Mount Cardrona; &c. (from 
8,000ft.-6,000ft.). 

Cabbx iiOKaicuLHis, Petrie. — Glory Cove, Stewart Island. 

Cabxx LinoBOSA, Bailey ( « C. lUtoralit, Petrie, a name 
previously used^. — Common on mudflats of E. and S. 
coasts. Dunedin ; Bluff ; Paterson’s Inlet. 

Cabbx in^ciFonTA, Cheeseman. — Not uncommon on the moan- 
tains and in the higher valleys of the N.W. Mount 
Cardrona (4,000ft.) ; Nevis Valley; Arrowtown. 

Cabbx besbctans, Cheeseman. — Common in ihe dry plains 
of the interior. Gimmerbum; Ida Valley; AlMrtown; 
&c. 

Cabbx vbtbibi, Cheeseman. — Not uncommon in the higher 
valleys of the N. and W. Mount Ida; Dunstau Moan- 
tains ; Hector Mountains ; Mount Cardrona. Banges from 
700ft. at Te Anau to 4,600ft. 

Cabbx bbbqobbni, Petrie. — Bather rare on the mountains of 
the G. Mount Pisa (6,000ft.) ; Old Man Bange ; Mount 
Kyebum (3,800ft.). 

Cabbx kirkii, Petrie. — Common on the mountains of the 
C. and N.W. ; rarer towards the E. Macrae’s; Nevis 
Valley ; Old Man Bange ; Hector Moantains ; Mottnt 
Pisa (l,800ft.-4, 600ft.). 

Cabbx thouboni, Petrie. — Not rare on the summits of the 
highest moantains of the N.W. Old Man Bange ; Heotmr 
Mountains ; Mount Pisa. Banges from 4,500ft. to 6,500ft. 

Cabbx hbotou, Petrie.— Old Man Bange (5,000ft.). 

Cabbx kova-ebalabdiib, Petrie. — Shores of Lake Te Anau. 

Ehbbabta ooiiBbsoi, Hook, f.— Clinton Saddle, Lake Te 
Anau (3,000ft.). 

Ehuiabta xBouBom, Petrie.— Paterson’s Inlet and head of 
Port Pegasus, Stewart Island. 

MioBOLiBNA BTiBoxDxs, Br.— Dunedin ; Kelso ; Moa Hat ; 
Bpeaigrass Plat ; head of Lake ^wea ; Invereat^ ; 
Stewart Island. It has been alleged that this grass wiU 
not stand frosty but at the Speargrass Plat statimu it 
grows' most luxuriantly, thou|^ the frosUi ate very. severe, 
and last for several months. 
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UiOBOLJBMA AVBNAOBA, Hook. t — CJommoD id fomts throogb- 
oat. Dunedin ; Gatlin’s ; Invercargill ; Lake Hanrea ; 
Lake Te Anan. 

Micboijema PoiiVNODA, Hook. 1. — Dunedin, at various stations 
in the Leith Valley. 

Aix>PBOTnios OBKicutiATDB, L. — Common in wet stations 
throughout up to 2,000ft. Dunedin ; Catliu’s ; Kelso ; 
Maniototo Plain ; Lake Wanaka ; Lake Te Anan ; Ac. 

HnsBOOHtiOS BEDOLBKS, Br. — Common in moist open sta- 
tions. 

Huesoohlob AUPiBA, Boein. and Schnltz. — Not rare on wet 
hills and the higher mountains. Maungatua ; Macrae’s ; 
Bock and Pillar Bange ; Waipori ; Blue Mountains ; Clin- 
ton Valley ; Ac. Deacends to aea-level at Inch-Clutba and 
Gatlin’s. 

ZoTsiA PUNORMS, Willd. — Not rare on low terraces of Upper 
Clutha. Alexandra ; Cromwell ; Bendigo ; Albertown. 

Eohihopooor ovatos, Beauv. — Not uncommon in dry low- 
land stations. Dunedin ; Beaumont ; Lake Wanaka ; 
Arrowtown ; Ac. 

Btipa hetaoba, Br.-— Kawnrau River ; Firewood Greek, Crom- 
well ; Kurow ; Duntroon ; Wharekuri. This is an Ans- 
tralian grass, and is most probably introduced in these 
stations. 

DioHBiiAOBNB OBINITA, Hook. f. — Common throughout in dry, 
open lowland stations. Dunedin ; Lawrence ; Cromwell ; 
Ac. 

Apbba abuhsimaora, Hook, f.— Bare and local in the B, 
Horse Range ; Dunedin ; Kaitangata. 

AoBOSTis ANTABOTIOA, Hook. f.—Head of. Clinton Valley, Lake 
Te Anau. 

Aobobtzs OANiEA, L. — ^Abundant in 0., W., and N. ; more rare 
in E. and S. Naseby ; NevM Valley ; Cromwell ; Ac. 

Aubostis pabvipiiOba, Br. — ^Town Belt, Dunedin. I have not 
seen this elsewhere in Otago, and am of opinion that it is 
introduced in the Dunedin disttict. 

.AoaosTis itOBOosA, Kirk.— Abundant on wet hills and uj^ands* 
of E. and S. Hindoo ; Wiupori ; Macrae’s ; Hoe Moun- 
tains ; Ac. Ranges from 1,600ft. to 3,00Qft. 

Aobosiss troBittmtu, Benth.— Abundant on the mountains of 
N., G., and W.) St A^OOOft. and upwards. Mount Syebum ; 
Mount Ida; Mount St. Bathan’s; Hector Mountidtm: 
MoantPisa; Mount Oardrona* Ae. 
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Aobobtis TBKBLtiAT Petrie. — Macrae's ; head of Lake Waka- 
tipu. 

Aqbobtib dtbbi, Petrie. — Mountains east of Hunter River. 

Dstbuxu fobstbbi, Eunth. — Abundant in moist lowland 
stations. Dunedin; Maniototo Plain; Waipori; Lnms- 
den ; ' Lake Te Anau ; Ac. 

Dbvbuxm btbiota, Colenso.— Shores of Lake Te Anau. This 
is most probably only a variety of the foregoing species, 
growing in stations sodden with water. 

Dbyedxia filosa, a. Rich. — Not rare in the mountain valleys 
of the far W. Hunter River ; Matukituki Valley ; Clinton 
Val%. 

Deveuxia BtiiiiABOiBBi, Kunth. — Not uncommon on sandhills 
of E. and S. coasts. Shag Point ; Otago Heads ; Dunedin 
Beach; Gatlin’s; Stewart Island. 

Deyevxu setifolia, Hook. f. — Bare and local on the central 
mountains. Hector Mountains ; Old Man Range. At 
8,600ft.-4,000ft. 

Deveuxia avrnoides, Hook. f. — Common on uplands and 
lower mountain slopes throughout. Swampy Hill ; Wai* 
pori ; Mount St. Bathan's ; Hunter River ; Ac. Ascends 
to 4,000ft. 

Deveuxia quadriseta, Br. — Common in the district round 
Dunedin ; more rare in G. and W. Lake Wakatipu ; 
Dunedin. Almost confined to scrubby lands. 

Dxvbuxu scabba, Benth. — Mount Pisa (d,500ft.) ; Swampy 
. Hill. Most likely introduced. 

Dbvbuxia ebftostacbva, T. Kirk (MS.). — Gatlin's ; Stewart 
Island. Perhaps a var. of D. billardieri, Kunth. 

Abumdo Uonspioua, Porst. — Common in moist open lowland 
stations. 

Danthomia ouHNtNOHAHii, Hook. f.— Not rare on moist banks 
on £. and S. Dunedin ; Waipori ; Stewart Island. 

Danthoxu baouui, Steudel. — Most abundant on uplands and 
lower hills throughout. Dunedin (lOOfO ; WaiTOri ; Wai' 
pahi; Invercargill; Blue Mountains; Hector Mountiuns; 
Ac. In the 0. and N. this does not descend nearly so low 
. as it does in the £. and 8. 

Dantbonu iviAvesobmb, Hook. f. — Common on the mountains 
of the far W., at 4,000ft. and upwards. Mountains east of 
Lake Hawea and west of Lau Wanaka. Descends to 
8,000ft. at Clinton Saddle. The MStem stations meor 
tioned in Mr. BaohanMt's wcqrk. on the New Zealand 
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Grasses are given in error. He confounded robust fonns 
of D, raoulii with the present species. 

Danthonu SBMiAMKUXiAKis, Br. — Abundant in open lands 
throughout, and very variable. 

Danthonia PiLOSA, Br. — Signal Hill ; > Heriot ; Kelso. 

Danthonia BUOHANANi, Hook. f. — Matukituki Valley. 

Danthonia nuda, Hook. f. — Common in the drier lowlands 
and on drjr hills of E., C., and N. Macrae’s; Kurow; 
Strath Taieri ; Lakes Wanaka and Hawea ; Tapanui. 
Dantlumia thomsoni^ Buchanan, is identical with this. I 
can vouch for this, as, through the kindness of Sir J. D. 
Hooker, 1 have been able to compare a spikelet of the 
original plant collected by Colenso with specimens of 
Buchanan's species, which I was the lirst to collect in 
Otago. Sir J. D. Hooker did not notice that there were 
two pencils of hairs on the fiovrering glume. As they over- 
lap, they would naturally be taken for a single pencil. 
When a dissecting-needlo is slipped in and the cd^e of the 
glume raised the two pencils are at once seen. Sir Joseph 
did not happen to do this, and so described the glume in- 
correctly as having a single pencil of hairs. 

Danthonia ovata, Buchanan, var.— Clinton Saddle (*2, 500ft.). 
If this is a form of Buchanan's species the latter has been 
very poorly described. Ho did not collect it himself, and 
most likely had indifferent material to work on. The pre- 
sent plant differs from D, australis^ Buchanan, only in not 
being tufted. 

Danthonia orasbiuscula, T. Kirk. — Mount Aruould, Hunter 
Biver (6,000ft.). 

Dbbohampbia PusiLLA, Petrie.-- Hectoi* Mountains (6,000ft.). 

Dbbohampbu tenella, Petrie. — Sources of Water of Leith ; 
Catliii’s; Clinton Saddle. In all these stations only in 
bush. 

Dbbchampsia chaphani, Petrie. — Head of Clinton Valley, Te 
Anau (2,000ft.). 

DB 80 RAUP 8 U NOV j&rBBALANDiB;, Petrie.— Naseby ; Pembroke ; 
Mount St. Bathan’s; Hector Mountains. Banges from 
l,000ft.-4,000ft.‘ Confined to very wet stations. 

Dbsokampsu ojsspxtoba, Beauv.— Common throughout in wet 
and boggy ground. Dunedin ; Waihola ; Waipahi ; Lums- 
deu; Boxburgh; &c. 

KoBitBEiA OBiSTATA, Persoon. — Common in dry uplands and 
mountainai and on sandhills pf E. ooast. Dunedin ; Old 
Man Bange ; Cromwell ; Arrowtown ; ftc. 
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TtusETUM ANTABCmooH, Trinios. — Not unoommon in raiber 
dry stations. Dune^n ; Maungatna ; Mount 8t. Bathan's ; 
&o. A variable plant. 

Tbisbtuh bubspioatom, Beauv. — Common, at 4,000ft. and 
upwards, on mountains of N., G., and W. Kurow Moun- 
tains ; Old Man Bange ; Mount Pisa ; Mount Cardrona ; Ac. 

Tbibetdm Touneu, Hook. f. — Not uncommon on mountains 
of W., at S,£00ft.-5, 000ft. Garrick Bange ; Mount Bon- 
pland Mount Tyndall ; Clinton Saddle ; Ac. 

Gbyobbu BTRioTA, Hook. f. —Common close to the sea on the 
£. and 8. coasts. Oamaru; Dunedin; Gatlin's; Bluff; 
Ac. 

Atbopib PUMiLA, Kirk. — Common on the mountains of the G. 
and N. and the higher lowltmds of the £. and 8. Mac- 
rae's ; Waiwera Biver ; Waipori ; Blue Mountains ; Mount 
Ida; Garrick Bange; Ac. Descends to 200ft. in the 8., 
and reaches 4,000ft. in G. 

Ebaobostis iubeoiUiA, Hook, f.— Abundant in the drier parts 
of the £., C., and N. Dunedin; Manuherikia Vallley; 
Maniototo Plain ; liake District ; Ac. 

Ebaobostis BBKVionuias, Hook. f. — ^Port Moeraki; Waipahi; 
Gatlin's. Now a very rare grass, as it is greedily eaten by 
stock. It grows only in rich alluviid or volcanic lands, 
and is well worthy of cultivation, as it is a tender, succu- 
lent grass, yielding a large amount of herbage. 

PoA FouosA, Hook, f.— Not uncommon on wet slopes on the 
mountains of the N., G., and W., at 8,OOOit.-5,OOQft. 
Mount Ida ; Mount Pisa ; Mount Cardrona ; Clinton 
Saddle and Valley, where it descends to 1,600ft. 

PoA BxiouA, Hook. f. — Old Man Bange ; Hector Mountains ; 
Mount Fisa; Mount Cardrona ; Ac. (4,000ft. -6,000ft.). 

PoA OASSFITOSA, Forst. — Common and often abundant in the 
drier lowlands of the E. and 8. ; more rare, and chiefly in 
sandy stations, in the interior. 

PoA ooiiBHSOi, Hook, f.— Common throughout, and ranging 
from near sea-level to 6,000ft. Very abundant on the 
mountains of the C. and N. A most vunable foddsavgrass, 
and very voriaMe. 

PoA LiNnsAYi, Hook. f. — Cknhmon in dry lowland stations in 

' the C. and N. Waitahi Vallw; Ngt^fMoa; ManiotCto 
Plain i Tnapeka Mouth ; Lidce District ; Ac. Ascends to 
8,000ft: at Mount Eyeburo. 

PoA souBBOPBYi^, Bnggrcn.— *On dry. broken shingle 
mduntains. of ‘ 0. ana NJES. Mount Ida; Mount 0t. 
Bathan's (4,00Qft.-6/}00ft.). 
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PoA PCBXLLA, Ber^^o.— Gommon in the E. and B. ; rarer in 
the interior. Dunedin; Maungatna; Gatlin’s; Kyebum 
Grossing ; Gambrian ; he. Ascends to 2,600ft. Dr. 
Berggren’s figure of this plant represents a small depau- 
perated form of the species. 

PoA iMTBBiiSDiA, Buohanan. — Dry rocky stations in the G. 
Black's ; Hamilton’s ; Ac. 1 doubt if this is distinct from 
P. eolensoi. Hook. {., which is a very variable plant. 

PoA PTOHJEA, Buchanan. — Plateau on top of Mount Pisa 
(6,000ft.). 

PoA KiBxii, Buchanan. — Hot uncommon in mountain valleys 
and on mountain slopes in the E., G., and W. Maungatna 

g ,600ft.); Bock and Pillar Bange; Hector Mountains; 
umboldt Mountains. A variable plant. 

PoA ifAMtOTOTO, Petrie. — Gommon on dry salty plains and 
river- terraces of the centre. Kurow; Bendigo; Mount 
Pisa ; Maniototo Plain (l,200ft.-8,000ft.). 

PoA OOLUM 81 I, Kirk (MS.). — Nevis Valley ; Nenthom. This 
may be a form of Poa kirkii. 

Bobbdonobub uttobalib, B. Br., var. triticoidbb, Benth. — 
Common on sandhills of £. and B. coasts. 

Pbstuoa bcofabia. Hook. f. — Common on cliffs of the E. and 
8. coasts. Brighton; Gatlin’s; Stewart Island. 1 haver 
not observed this north of Brighton, where it is abundant 
on spray-washed cliffs. 

Pbbtuoa ddbidbouIiA, L. — Most abundant at 1,000ft. and up- 
wards, both on the dry plains and on the hills and moun- 
tains of the interior. West Taieri; Hyde; ManiotoiO' 
Plain ; Macrae’s ; Tarras ; Hawea Flat ; Ac. This species 
has been confounded by some botanical workers and most 
settlers with Poa ecupitosa. Font. It is a much more 
valuable grass than the latter, which is eaten only when 
very young. Together with Agn^pgrum scabrum and Poa 
eolensoi, it forms the main sustenance of the great fiooks 
o( sheep depastured on the uplands of the South Island. 
It ean be readily distingnishsa from Poa caspitom by the 
scunewhat rough culm. The culm of the latter is always 
. perfeouy smooth. 

AoaorEBDM soABBUii, Br. — Gommon throughout the district,, 
and especially in the dry terrace plains and lower moon- 
tdn slopes of the central district. Dune^; Clvde; Ida 
'Va^y i Ao. ! Tlie most nOtritious grass in the colony, and 
one of the tnost difficult to eat out. Being greedily -eaten 
by Stock ae well as by rabbits, it is seldmn aI!owi|»d to 
l&wet. but it fatdds the ground well in spite of this. : 



S90 Tramae§ion$,^Botany, 

AsPBStiLA ORACiLi6» Hook. f. — Not rare in alluvial fiats and 
in the lower valleys of the E.» C., and N. Dunedin ; Ewe* 
burn Greek ; Waipori ; Ac. 

Aspbslla LiBViB, Petrie. — Gatlin's ; Matukitoki Valley. 

Tiuodia £Xigua, Kirk. — Not uncommon in dry plains and 
river terraces of C. and N.W. Kyebum Crossing; St. 
Bathan’s ; Moa Flat ; Lake Hawea. Banges from 900ft.- 
2,600ft. 

Tkiodu austuaus, Petrie.— Glark’s Diggings ; Mount Car* 
drona ; Hector Mountains ; Old Man Bange ; Blue Moun- 
tains; Mauugatua (8,000ft.H6,000ft.). A useful fodder* 
grass, most abundant and very closely cropped on the Blue 
Mountains. . Elsewhere it grows chiefly % the sides of 
shallow gently-sloping mountain brooks. 

Besides the foregoing grasses I have from Waikouaiti and 
Deep Stream immature specimens of a grass that will no doubt 
prove a now genus. Mr. T. Kirk, P.L.S., has gathered the 
saiM plant in the Wellington District. I sent specimens of it 
to Kew a number of years ago. 


ApP£KD1X. 

List of Plants reported from Otago which I have not gathered 

or observed, 

Banunculus tenuis, Bmiuinan, 

Pachycladon glabra, Buchanan, 

Pachycladon elongata, Bucha^ian, 

Lepidium australe, Kirk, 

Notothlaspi hookeri, Buchanan, 

Hectorella elongata, Buchanan, 

Aristotelia ereota, Buchanan. 

Melicope parvula, Buchanan, 

Geurn. alpiDum, Buchanan. 

Ounnera hamiltoni, Kirk, 
ligusticum acutifolium, Kirk. 

Olearia oleifolia, Kirk, 

Olearia traillii, Kirk. 

Erigeron novie* 2 ealandim, Buchanan, 

Erigeron bonplandi, Buchanan. 

Gelmisia martini, Buchanan. 

Gelmisia robusta, Buchanan. 

Abrotanella musoosa, Kirk. 

Haastia moniana, Buchanaa, 

Senecio buchanani, Artnskong. 

Senecio s^wartiss, Armtrong, 

Seneoio biflstulosus, Hook.f, 
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Dr^usophyllum pearsoni, Hark. 

Mitrasacme hooker!, Buchanan. 

Mitraeacme cheesemanii, Bwhamn, 

Logauia armstrongii, Buchamn. 

Gentiaua hooker!, Armstrong. 

Veronica glauco-coerulea, Armstrong, 

Veroiiioa monticola, Armstrong. 

Veronica tetrasticha. Hook, /. 

Veronica camea, Armstrong. 

Veronica muelleri, Armstrotig. 

Fygmaa thomsoni, Buchanan. 

Oarisia montana, Buchanan. 

Piantago hamiltoni, Kirk. 

Fagus blairii, Kirk. 

Bcirpus ni 08 C 0 SUB» Kirk. 

Danthonia flaccida, Kirk. 

Poa walkeri, Kith. 


Am. LVIII . — Phatwgams : A Description of a few more 
Newly-discovered Indigenous Plants; being a Further Oon- 
tribution towards the making known the Botany of New 
Zealand. 

By W. CoLBNso, RR,B., F.L.S. (Land.), Ac. 

[Bead before the Ifawke^e Bay Philosophical Institute^ 2Jst October, 
IS96.} 

Glass I. DICOTYLEDONS. 

Order 1. HANOiiouLACBiE. 

Genus 3.* Bantmeuhu, Linn. 

1. B, rufus, sp. nov. 

Plant perennial, large, stout, everywhere bairv; hairs 
long, shai^, flattish, acute, dull^red. Leaves broadly orbicu- 
lar, 8|in. long, Sin. wide, reddish-green, chartaoeous ; margins 
erenate, teeth bixuid rounded, base truncate and cordiate, hairs 
strigosely situated ; strongly primary-veined from petiole to 
margins, with secondary veins forming large areolas of irregu- 
lar shapes and si^&es, usually S-6 sio^, with free branched 
veinlets within them (compound anastomosing) ; hairs form- 
ic a thickehed elevated margin to leaves; petioles stout, 


* fbs nambsn cl the Ctdm and genera given here are these of tfaM 
In the Handbook of the Hew BeeUi^ Flora.'* 
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4ia. long. Fioweriiig<BtetD l£m. high (perhi^ more, epept' 
mens not having basal extremity), erect, very stottt, (in. 
diameter, naked; 9in, to first canline leaf, thence 2>8 stout 
bibracteate stems, sub 4in. long; bracts ifin. long, narrow, 
sessile, and clasping; each stem bearing 3-£ flowers, on 
pedicels 2in. long, also bibracteate; bracts long, narrow, 
alternate, sometimes cmposite; the lower and main canline 
leaf large, orbionlar (aeeply trifid in one specimen), 2|in. 
diameter; petiole short, broad, and stout; hairs retrorse. 
Flowers large, spreading, forming sub-corymbs, 12-14 and 
more on one scape. Sepals -4, elliptic, (in. long, thin, mar- 
gins very membranous, longitudinally hairy along mid^e on 
outside, and very hairy and ciliate at tips. Corolla, petals 4, 
broadly cuneate, (in. long, (in. wide at top, tips flat-rounded, 
bright-yellow, aUning, veined ; base of petals narrow, thick- 
ened ; nectary small, close to base, foveolate, with a semi- 
circular ridge below ; the S primary veins from base largely 
dichotomous, and running subparallel to tip. Stamens very 
numerous, (in. long, flat, 1-nerved; anthers 1 line long, 
narrow, elliptic, with memb^ous margins. Carpels many, 
closely pacl^, forming ovoid heads (immature), (in. long, 
hairy, with long hairy tails, their uj^r mrtion having a 
flattish submembranous margin, tips acute, mabrous. 

Hab, Buahine Mountain-range, east side; Mr. H. MUl, 
1894 ; Mr. E. W. Andrews, 189S. 

Obt. This fine plant has close affinity with three othmr 
known species from the same alpine locality — vis., B. ttwtaftw. 
Hook. ; Is. ruahinieus. Col. (I^ans. N.Z. Inst., vol. xviiL, p. 
256) ; and B. eyehnofetala, Col. (Trans. N.Z. Inst., vol. zxiii., 
p. 824, and vol. xxvi., p. 818)— but differing bom them all in 
several characters, -and particularly in its peculiar and striking 
shaggy carpels. 

Order VU. PosTUiiAOBa. 

Genus 1. Gldjtonla, Linn. 

1. 0. oalyeina, sp. nov. 

A small perennial low creeping herb, subeucculent, da- 
brouB, rooting at nodes. Stems stout (for plant), brancbleita 
short, about ^m. apart on main stem. leaves linear, (in. long, 
(line wide, tips cmtuse, thiekisb, in fascicles of 4-4i, stipulate. 
Mowers terminal on hranchlets, 2-3 together; pediods of 
various Imigths, (in.-lin. long. Calyx 2 large penistent Inroad 
sepals, half as long as corolla, concave, mud imbricate in hud 
and in flower, tips rounded. Corolla white, 4 lines diametar, 
lobes oboyate, obtuse, incurved, veined; StamenS' white, 
spreading; anthers oblong, ted ; style half as long as sta- 
mens; stigmas 2, erect, hnear, acuminate, poitated, miantetF 
pubescent. 
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Hab. Buahiue Moud tain-range : Mr, A, Olsen; 1895. 

Obs, This species is near the only other known southern 
one (C. australasim), but differs in its scape being flowered, 
in its very much larger calyx (a striking character), different- 
shaped anthers, and bifld instead of tritid stigma. Of C. 
australasica Hooker says, in first describing it ('* leones 
Plantarutn," tab. 293), ** petalis colyceni quadruple super- 
antibus*' — which his plate, with dissections, clearly show^ ; 
and Bentham, ** sepals small orbicular, petals several times 
longer; style 3-cleft,** &c. (“ FI. Australiensis,*’ vol. i., p. 
177). 

Order XXVI. DRosKUACib:. 

Genus 1. Droeera, Linn. 

1. D. ruakinensis, sp. nov. 

Plant perennial, tufted, erect, sub 2in. high, glabrous; 
rootstock long and straight, woody, much fibrously branched ; 
the whole plant very dark coloured (blackish) when dry. 
lieaves with petioles IJin. long, of two forms, ovate-acuminate, 
and broadly orbicular-spathulate, lamina of the latter very 
glandular on upner surface; glands long, flat, flexuous, and 
straight, dark-rea, broadest at base, tips subobovoid ; petioles 
sub l^in. long, broad, membranous, veined, half -clasping. 
Scape ^in.-^in. longer than leaves, filiform, naked. Flower 
solitary, small, 3 linos long ; calyx lobes broadly-elliptic- 
oblong, tips slightly jagged. Corolla a little longer than 
calyx ; petals membranous, suborbicular, entire, whitish 
tinged with rose-colour, veined. Stamens flat, broad, shorter 
than calyx, included; anthers cordate, yellow. Styles 3, 
short, stout; stigmas capitate, large, papillose; ovary sub- 
eUipsoid-globular. 

H(A. Buahine Mountain-range: Mr, H, Hill^ 1895; Mr, 
A, Olsen, 1895. 

Obs, A species having affinity with D, arcturi, Hook., and 
D. polynmra, Col. (Trans. N.Z. Inst., vol. xxii., p. 460), but 
diffeiing from both in several grave characters. 

2, Z>. stylasa, sp. nov. 

Plant slender, weak, suberect ; stem 10in.-12in. high, dark- 
groen, almost black (so also stem^leaves and -sepals), striate, 
diffhtly branched, l-'2 small branches near top, each bearing 
3-3 leaves and a single terminal flower, l^eaves rosulate, 
9-^10, broadly orbicular, 2 lines wide, glandular on upper 
stufaee and at margins (glands in centre of lamina very short 
and small),, glabrous betow, pale yeUow-hrown ; petioles flat, 
stout, l^in. long. Stem-leaves broadly lunate and j^tate, 
3 lines wide* much glandular on upper surface ; glands flattish, 
long 0rregular lenj^hs), strong, spreading, those of the two 
ea 
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angles very long, stout, and branched (three leaves together 
erect at base), scattered alternately throughout 8tem,0-*o Hues 
apart, the lower solitary, afterwards 2 together, then 8-4 
subfascicled ; petioles filiform, 7-8 lines long. Baceme at top 
lfjn.-2in. long, with a few (6-7) distant flowers, having a 
single small linear toothed acuminate ailpressed bract be> 
tween them ; pedicels finely filiform, 2-3 lines long. . Sepals 
broadly oblong, 2 lines long, membranaceous, veined, glabrous, 
roughish, minutely tuberculate; tips much jagged. Corolla 
very membranous, twice length of sepals; petals broadly 
cuneate, pink, veined ; styles 3, stout, spreading, much 
inched at top; branches fiattish, with numerous minutc! 
terminal and marginal globular dots. Anthers very small, 
Buborbicular, white ; stamens dark-coloured. Ovary elliptic- 
globose, dai'k -green. Seeds linear, acuminate, somewhat fal- 
cate, browmish. 

Eah. Euahine Mountain-range, east side: Mr. H. Hill; 
1896. 

Ohs. A species very near to D. auriculatat Backhouse, but 
differing in its branched stem (in number and position of 
stem-leaves), in bracteolate raceme, In broad laciniate sepaliA, 
and in its very peculiar styles, these last being a most interest- 
ing and curious object under the microscope. 

Order XXXVm. BusMoa*. 

Genus 1. Goprosma, Forst. 

1. C. rmrgarita, sp. nov. 

A small low shrub; bark dark-coloured, purplish; branches 
very slender, erect, and drooping when in fruit (specimens 
6in.-8in. long) ; branchlets numerous, rather close, opposite, 
short, filiform, somewhat angular, thickly clothed witn short 
greyish hairs, strigosely pubescent. Leaves few, more nume- 
rous at tips of branchlets, linear, 9 lines long, ^in. wide, 
glabrous, green,, acute and subacute, slightly falcate, recurved, 
tips callous, tapering at base ; petioles very short, purple. 
Stipules small, deltoid - acuminate, acute, pilose, oiliolate. 
Flowers : maU not seen ; fmak solitary, terminal on very 
short branchlets and often opposite, sometimes having a pair 
of linear leaf-like braoteoles at base, purple-masginS, their 
tips minutely oiliolate, as also are the teeth of the calyx, 
which are very small ; Mduncles slender, wiry, 1 line long. 
Corolla small, infundibuliform, |in, long, pale-yellow irregu- 
larly spotted with purple, 4-lobed ; lobeis subovate and sub- 
acute, spreading, margins pur{de ; styles twice ' as long as 
tube, stout, very pubescent, obtuse, spreading. Fruits nume- 
rous, globular, diameter, white, shining, semitransparent, 
crowned with tne minute calyeine lobes. Seeds 2, sttborbieo- 
lar, plano-convex, ||iyin. diameter, whitisb. 
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Hob, Huahine Mountain*range, east side; Mr, A, OUen; 
1895. 

Obs, A very distinct species of this rather difficult genus» 
and very handsome when in fruit ; its little solitary, globose, 
white, shining fruits resembling peai'is strung on its light 
feathery foliage (whence its specinc name). At this season 
its appearance is most striking, further increased by the 
graceful drooping of its slender loaded branches. I regret 
not having seen its male flowers ; indeed, my female speci- 
mens — in fruit and in early flower — are the result of two 
visits made during two seasons, autumn and spring, to the 
mountains. 


Genus 2. NeiterOi Banks and Solander. 

1. N, fnontana, sp. nov. 

A small low creeping succulent glabrous herb, rooting at 
nodes, iin.*’3in. high, branches numerous and very short. 
Leaves suborbicular, broader than long, apiculate, 1-2 lines 
diameter, concave, tapering, a few rather long weak white 
eilias at margins ; these ore flat, semitransparent, and jointed ; 

{ petioles 1 lino long. Flowers small, terminal on short branch- 
ets, sessile, pale-^eenish. Corolla, tube shorter than limb ; 
lobes deltoid, subacute, spreading, subhyaline, pubesoont 
within. Stamens spreading longer than styles ; anthers ex- 
sorted, suborbicular and cordate, yellow ; styles 2, spreading, 
recurved. Ovary broadly ovoid, glabrous. 

Hub. Buahine Mountain-range, east side : Mr, A, Olsen ; 
January, 1895. 

2. N. papillosa, ap. nov. 

A minute low ore^^ing herb, din.-4in. long, rooting at 
nodes, much branched; branches very short; subsucculent, 
glabrous, finely papillose ; stems purple-splashed. Leaves 
very small, scarcely 1| lines long, suborbicular -deltoid, tip 
subaoute, pale-green with purple inargins, stippled below; 
petioles as long as leavee. Flowers terminal, very small, 
sessile; corolla 1 line in dtameter, gn^nish-yellow, 1-parted ; 
lobes deltoid, acute, finely pubescent within ; stamens 4, longer 
than lobes; anthers orbicular, yellow; stigmas 2, recurved, 
shorter than anthers ; ovary oblong. Fruit globular, glabrous, 
d)ining, sessile, ^in. diameter, xw. Seeds 2, oblong-ovoid, 
Arte- loQg, plaao-ooQTex, greyi^-white. 

Bab, X 40 W yvet apota on tiie aidea M the moontain Tongci< 
tiVQ, in Oa (3^ Mr. B, BUI; 1893. 

'0*. 1%tia ia an intareating littie plant — a perfect gem->^in 
ita Inatrona, httmUe b^ty . 1 have ancoeeded in now* 

ing. it, and therefore have been able to watch ita nuntHse 
vMrvali^ptaat, and fo note all ita grave eheraoten in ita fnth 
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Btate, in confirmation of dried apeciinons brou^^ht away by 
Mr. Hill. 

Order XXXIX. Composite:. 

Genus I. Olearia, Mconcli. 

1. 0. cotmmiliH, sp. nov. 

A bushy shrub, 5ft.-6ft. high, with long slender branches ; 
bark dark-brown, striate. Branches numerous, erect, straight 
and drooping, opposite, angled, ribbed ; bark reddish-brown, 
bright, shining on the younger branchlets, with more or less of 
orange-coloured dry w*axy exudation, which is also scattered on 
leaves (beneath), and peduncles. Leaves numerous, regularly 
distant on branchlets, C-9 lines apart, fascicled, 6-7 together 
on the lower and 3 on the upper part of branchlets, opposite, 
but on flowering branchlets the terminal portion above the 
flowers has only single leaves opposite, erect, spreading, 
linear or sub-linear-spathulate, 2 lines long, ^in. wide, 
thickisb, tip broadly rounded, base slightly tapenng, sessile, 
margins entire subrevolute, dark-green and slightly soaberu- 
lous above with midrib deeply sunk;, the same sUghtly promi- 
nent and orange-coloured below, with close whitish snining 
hairs. Heads many, solitary, axillary, regularly opposite 
(in pairs) on lateral branchlets, 2-3 lines apart, subcampanu- 
late, 4 lines long, 1 lines diameter ; peduncles 1 line long. 
Involucral scales many, imbricate in 4 rows, yellow, shining, 
with a green central stripe in their apical portion, the outer 
broadly ovate and short, the middle narrow ovate acumi- 
nate, the innermost longest 2^; lines long, very narrow linear- 
lanceolate, with thin undulating shining margins, coarsely 
ciliate-jagged. Florets few (11), as long as pappus, slender, 
red-brown (dry) ; style-arms very long recurved Drown rough- 
ish lanceolate, tips acuminate, acute. Pappus nearly equal, 
white, shining, slightly scabrid, tips acute. Aohene linear, 
flattish, striate, glabrous, shining. 

Hab, Norsewood, County o! Waipawsr-margins of wooda 
and streamlets: Mr, A, Ohen; 1896. (Flowering in autumn.) 

Obs. A species very near to O. fasdculata, Col. (Trans. 
N.Z. Inst., vol. XXV., p. 330), but differing from that species in 
fewer rows of involucral scales, of a different colour, and free 
from waxy exudations, die. 

2. O. quinquefida, sp. nov. 

A shrub •‘7ft.-8ft. high," of upright growth; branches 
long, slender ; bark darkisb-brown, striate^ with minute whitish 
membranaceous scurf ; branchlets very slender and strsig^ti. 
erect, bark red-b^wn, glabrous, shining, with slightly soattared 
red scaly exudation, angled, a prominent ridge deenrient from 
base of pair of leaves above to the next psnr below, ZjiMTea 
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numerous, doouasato, sub-liuear-spathulato, 2-2^ lines long, 
scarcely ^ line broad, erect, opposite and sub-fascicled 8-4-5 
together, the bases of the outer pair semiclasping and meet- 
ing around the stem, margins entire, revolute, green gla- 
brous and slightly scurfy above, densely hairy below; hairs 
whitish-grey, coarse and dull ; petioles short, stout, those of 
the outermost pair of leaves thickened at bases. Flowers 
numerous, heads nan^ow, campanulate, 2 lines long, solitary, 
sometimes 2 (rarely 3) together, opposite, 4-6 lines apart on 
branch, regular and extending nearly throughout long branches, 
and on very short lateral branchlets, axillary, sessile, sur- 
rounded by leaves. Involucral scales in 7-8 rows, broadly 
ovate-obtuse, closely imbricate, bright-yellow, glabrous, their 
centres pale with closely appre8se<l hairs, and a line at apex, 
the outermost very small increasing in size upwards, the 
innermost 2-2 J linos long, thin, brownish and shining within 
and largely reverted at maturity, their margins rumpled and 
slightly jagged. Florets very few, sleudor, as long as pappus ; 
disk, lamina deeply cut into 4-5 linear lobes, their margins 
thickened and dark-coloured, tips acute hairy ; style longer 
than coroUa, arms filiform very long, rough, jagged, tips 
obtuse but not truncate ; ray, lamina very narrow, revolute, 8- 
*• nerved, tip 8-toothed ; style-arms shorter than lainina. Pap- 
pas numerous, patent, spreading, slightly scaberulous, tips 
' acute, whitish with a pale reddish - browm hue. Achenes 
small, glabrous, pale, subangular, slightly striate, thickened 
at top. 

Bab. Hilly country near Lake Tutira, County of Wairoa, 
Hawke's Bay: Mr. Guthrie-Spiith ; 1895. 

01)8. A species much resembling and having close affinity 
with the preceding one, 0. cOnsimilk, but differing in invo- 
lucral scales; in the many-lobed lamina of its disk-florets, 
with their peculiar-coloured margins ; in its very long style- 
arms ; and in its spreading, reverted, shining, brown involucres 
after flowering, that give it a curious appearance. 

8. 0, aggregata, sp. nov. 

A thickly-branched shrub, 5ft.-6ft. high ; branchlets 1ft. 
or* more long, very slender, simple, rarely forked, subangu- 
lar; bark dark-red-brown, glabrous, much coarsely striate. 
Xjeaves few, distant, opposite, fascicled 6-8 together, forming 
very smalt lateral branchlets, oblong -lanceolate, 8-5 lines 
lonL li licies wide, not thick, petiolate, margins entire aud 
slightly recurved; tips subacute, dark -green and glabrous, 
above, denselv pubescent below; hairs appressed, white shin- 
iitg with a readish tint, flat, lanceolate, acute, centrally fined ; 
m^rib sbowingfulLlength beneath, its hairs also being dark^ ; 
petiolel tine long, hairy; hairs reddish, glossy, and so the 
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young leaves. MoweHj numerous, opposite, fascicled : (1) 
On main branches regularly distant, Jin. apart, and terminal 
on very short lateral branchlets (or spurs), 4-6 together 
'' among leaves ; (2) on branchlets much closer, 4-6-fa8cicled, 
covering branchlets. Heads small, carnpanulate, Jin. long ; 
peduncle 1 line long, hairy, bibractoate. luvolucral scales 
oblong, very hairy especially on margins and tips, few in 3 
rows, the outer smallest, middle broadest with a dark central 
lino, inner longest and naiTowest and more membranous. 
Florets few ; of ray 6, lamina 4 - nerved, tip truncate, 8- 
toothed ; style very short, as long as tube, arms short, 
obtuse ; of aisk 6, tips of their lobes ciliolate. Pappus few, 
erect, white, nmch shorter than florets, densely scabrid, tips 
subacute. Achene small linear angular thickened upwards, 
dull-brown, glabrous. 

Hab, In the Weber district, County of Patangata, between 
Danncvirke and the East Coast : JIfr. H. Hill ; November,. 
1896. 

Obs. A truly handsome shrub, from the great regularity of 
its numerous and neat symmetrical beads of flowers in small 
knots or bunches on its slender branches. This species be- 
longs naturally to the same sub-section as the two former 
ones, but is very distinct, 

4. 0. parvifolia, sp. nov. 

A small bushy shrub of diffuse growth, 6ft.-8ft. higli, with 
erect twiggy braiudics ; branchlets slender, glabrous, angular, 
dark-red, striate. Leaves and flowers pr^uced together in 
small knots or bunches, 6-7 lines apart, opposite ; leaves {ew% 
8-4-6 together fascicleil, very sm^l, 1^2| lines long, sub- 
obovatc tapering to base, tip obtuse and rounded, glabrous 
and dark-green above (sometimes hairy, hairs substrigose 
adpressod), densely pubescent below, hairs white (reddish in 
young leaves), shining, short, appressed ; midrib lower half 
prominent underneath ; petiole 1-1 J lines long. Heads 8-1!^ 
together (sometimes solitary), narrow campanulata, sub 
2J lities long, patent, spreading, axillary among leaves; pe* 
duncles slender, 2 lines long, hairy. Involucral scales hair) r 
iri three rows ; the outer 2-3-6 tbickish, ovate, short, brsioi- 
like, dark-colonrod {may be termed bracts, but they adjoin 
the other scales proper, and close round tlie head with them) : 
the inner thin, green, shining, Bub-linear*laiiceolat6, concave; 
tips acute and thickly woolly-dliolate. Florets few% of disk 
and of ray equal in number^ usually 4 of each, sometimes 6 ; 
ray^ lamina small narrow pale-brown, tube sUghtly hidry, 
style two-thirds length of lamina, arms spreadings aoumtUate 
subacute; disk florets longest, much easerl^^ dark-hr^wn, 
tube hairy, tips of lobes pubescent, anthers largely 
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their tip& very acuminate pungent, pale ; Btigmae large, rough, 
brifitly, dark-red, tips acute. Pappus few, white, erect, sea- 
berulouB, shorter than disk -florets. Achene small linear 
terete, thickest at top, glabrous. 

Bab, 111 low damp grounds, and on margins of water- 
couiiieB, South Norsewood, County of Waipawa : Mr, A, Olsen ; 
1894-96. (Also, in former years, but barren ; W, C,) 

Ohs, A species near to O, vitgaia, Hook. 

Genus IT. Saneolo, Linn. 

1. 8. ruJUjlanduiosis, sp. nov. 

Annual. Herb stout, erect, simple, glabrous, 2it.-3fl. 
high ; stem thick, diameter, subaugular, hard below but 
not woody. Leaves few, distant lin.-2in. apart on stem, 
ovate acuminate acute, irregularly and coarsely duplicato- 
dentate, lamina 4in. long, 2|iu. wide, tapering to base and 
there largely dilated or more, cordate auricled but free 
from stem not clasping, soft, very thin, margins thickened 
and recurved (very plain in young leaves), light-green above, 
much paler lielow, glandular-pubescent; pubescence above 
Bubovect and curled, scattered, small, their tips darkish-rod, 
Hinaller and shorter below ; veins few, distant, 6- jugate ; mid- 
rib stout, prominent underneath throughout lower half of leaf ; 
petiole 2in. long, suoculent, stout, channelled, white, 3 lines 
wide, winged ; wings denticulate. Flovrers in a large loose 
many-branched diffuse ooryinl)ose panicle, 8ia,-10in. dia* 
meter; main flowering-branches 10iu.-12iii. long, axillary, 
erect, slender, striate, terete, yellow-green, without leaves, 
but having a long narrow leaf-like bracteole at base of 
peduncle, each branch containing 5 heads, with a long linear 
toothed bract at base of lowest branchlet; pedicels lender, 
6-9 lines long, with a subulate bract at base and another on 
pedioel. Heads oampanulate, 3 lines long. Involucral scales 
many in a single row, oblong-acuminate, green, glandular, 
slightly viscid, margins brood white membranous greatly 
imbricate, tips hairy acuta tipped with black, 4-6 narrow^ 
subulate bracteoles also tipped with black at base, spreading, 
clasping head. Flowers expanded fin. wide, light-yellow; 
florets of ray 12, lamina narrow-obtong-lanceolate spreading 
and sttbrevolute, tip rounded 3-toothcd, the central tooth 
obtuse and lower tWn the two outside ones; style isrms 
small, slightly exserted from tube— of disk numerous (sub 40}* 
S-^toothed; - styles exserted short, linear truncate, much re- 
ctxxteAk Pappus white, erect, a little longer than involucre, 
shorter than dlsk^florets, scaled, acute. Achene linear femi- 
terete, densely pubeeoent, strial^, slightly thickened upwards, 
baseohtit8e,^i^ Heo^adlejrugged. 
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Hah. East sides of Kaahine Mountain > range, a)30Ut 
3,000ft.-4,000ft. altitude, on margins of watercourses, and 
also on stony spots: Mr, A, Olsen; 1894-95. 

Obs, Ijiis fine herb has some affinity with S, glastifoUm, 
Hook. fil. 

Order XLII. Euick.?':. 

Genus 1. Gaultheria, Linn. 

1. O. glaiidulosa^ sp. nov. 

Shrub glabrous (specimens oin. lonp, terminating in 3-6 
branchlets, each 2in. long, and nearly alike) ; bark pale, inuri- 
cated with small red and black callous points, the young 
branchlets having a single long black flat hair-like scale, 
acuminate and strigose, appressed upwards from each dot. 
Leaves numerous, alternate, close, imbricate, flat, erect, 
lanceolate-oblong, 8 lines long, 2 lines broad, subapiculate, 
closely serrate ; teeth apiculate with black callous points ; 
tapering at base ; pctiolate ; reddish-green ; closely and re^- 
larly reticulated on both sides, minutely rugulose above with 
a kind of varnished appearance ; petioles sub 1 line long^ 
stout, red. Flowers very numerous, terminal in corymbose 
panicles, very close-set, small, reddish (dried). Calycine 
lobes broadly ovate, spreading, concave, margins glandular 
ciliolato ; peduncles slightly pilose, much bracteate ; pedicels 
glabrous, 1 line long, with 3 sessile bracts at base, clasping, 
broadly deltoid-ovate, apiculate, margins glandular-ciliolate 
or serrate {snblcm). Corolla broadly campanulate, veined ; 
tube ^^in. long ; lobes broadly deltoid, very obtuse, much 
recurved, margin of lips irregularly and minutely jagged. 
Stamens short, as long as anthers, warted, broadest at 
extreme base ; anthers small, simply horned, minutely muri- 
catulate, base rounded, dark-red. Style as long as tube, 
slightly exserted ; stigma simple. Hypogenous scales longer 
than ovary, their tips rounded. 

Hab. Buahine Mountain-range, east side: Afr. H. HiU^ 
1894 ; Mr. E. W, Andrews, 1895.* 

Obs, A truly handsome and neat species, differing con- 
siderably from all known ones, yet having close affinity with 
G, subcorymbosa, Col. (Trans. N.Z. Inst., vol. xxii., p, 476), 

Genus 8. Cyatbodes. Br. 

1. C. articulata, sp. nov. 

A (small?) glabrous shrub; branch (specimen) 4in.. long, 
slender, w^y, bearing several very short branchlets lin. long, 
bark greyish. Leaves suberect, close, decussate, imbricate, 
linear acuminate a little broader at b^, 8| lines long sub 
i line wide tapering into a long calloas acute tip, tbwEtsIl, 
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laargins recurved entire; pale-dull-gi-een above and Boinewhat 
gloHsy ; paler below and 4>n6rved, tierves white ; petiole short, 
stout, broad, ilattish, articulated to a little circular knob in 
the branchlet. Flowers terinitial on the branchlets, 5-7 
together forming small heads, pale-reddish or fawn colour; 
peduncles short, bearing siuall suborbiciilar bracts; calycine 
lobes or brocteoles larger, broadly ovate obtuse, pinkish, mar- 
gins thin, minutely ciliolatc at tijis; corolla tubular sub 
8 linos long veined ; lobes 5, small ovate tuiute, glabrous not 
l>eai*ded; tube slightly hairy within; anthers luliuite opposite 
angles of lobes, slightly exserted, linear, emarginate both ends, 
dark-brown ; style erect, nearly as long as tubtj, slightly hair}' 
below ; stigma simple ; ovary densely hairy ; hairs approssed, 
pure white. Hypogenous scales, sinall, orbicular. 

TIab. Hills in the interior, west of Napier; 1895. 

0b$. I. Of this plant I received only a solitary specimen 
famonjj those of other planish apparently casually gathered 
ill passing as of no groat consequence ; all the little branchlets 
on it were very similar and perfect. 

II. 1 place it here under Cyathodes (not having seen its 
fruit) mainly owing to the lobes of the corolla being glabrous 
and the leaves so very pungent. A curious feature is the 
knobbed articulations of its branchlets for its lea.ves. 

Genus 5. Pentochondra, Hr. 

1. P. rubra^ sp. uov. 

A low shrub 8in.-4in. high, ascending, erect, mucli 
branched ; branchleU short, lin.-2in. long, bractealo; bracts 
numerous, imbricate, sessile, red-brown, ovate, obtuse, striate, 
sinall at base of branchlets increasing in size upwards, I line 
long at top. lieaves close-set, erect, narrow ovate (the upper- 
most linear-ovate), j-in. long, Ain. broad, obtuse, tips callous, 
glabrous, concave, margins finely ciliolate, 3-6 nerved below', 
pale-dull -green ; petiolate, petioles ^ line long, red, striate, 
stout, fiattish. Flowers few, solitary, terminal, red ; tube 
cylindrical, 8 lines long, glabrous tuxd shining on outside, 
slightly hairy within ; lobes 5, sub 1 line long, narrow linear- 
ovate subacute, recurved, spreading, densely bearded, hairs 
red ; bracteoles broadly ovate, obtuse, ujuch ciliate. Anthers 
linear, subclavate, widest at top, subacute at base; style erect, 
etigma capitate. Disk-scales, tips truncate. Fruit obovate, 
^iti. long, red, style persistent. Nuts 8, subreniform, gibbous, 
red, rauricatulaie-rugoso. 

Sab. Buabine Mountain - range : Mr. E. W. Afutrewn ; 

1895. 

Obs. This plant, having 8 pyrenes in its fruit, does not 
agree with its generic name, nor with Bentham’s statement 
mpeotfaig the genua— vis., ** with 6 distinct pyrenes, or/mver 
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by liboruon " (FI, Austral., vol. iv., p. 163). Yet Hooker says 
of it, Drupe of 5 or inure smail 1-seeded nuts" (Handbook 
N.Z. FI., p. 178). lu other respects it agrees with the genus, 
and it may, with the next plant hereunder described, serve to 
unite those two nearly-allied genera. 

Genus- Troohooarpa, Br. 

1. T, nuow-zealandiaif sp. nov. 

A low bushy shrub, ljin.-2in. higJi, much branched, 
glabrous; branches short; stems woody, slender, blackish. 
Jioaves numerous, close, imbricate and spreading, lanceolate, 

lines long, ^ line wide, tip subacute-obtuse, 3^-5-nerved 
below, rather thickish, margins entire; dark-purplish-creen ; 
petioles rather stout, ^ line long, red; margins of young leaves 
toward apex minutely ciliolate lens), Flow^ers few, soli- 
tary, terminal and axillary’ on tips of branchlets, sessile. 
Sepals 6, ovate-acuminate, ' tips obtuse, margins finely cilio- 
late ; 2 broad bracteolos Mow calyx, and smaller roundish 
ones outside. Corolla suhcydindricu, 2 lines long, valvate in 
bud, tip acute, white with pink tips on outside ; tube slightly 
hairy half- way down ; ioi)es fi, equal, acute, much bearded 
within, and 2-nerv‘ed from base. Anthers linear - oblong, 
brown, adnate, close to angle-bases of lobes; style stout, 
erect; stigma capitate, papillose. Fruit red, globular, shin- 
ing, 2 lines diameter, pulpy, style persistent, feeds 9, yellow, 
oblong, plano-convex. 

Ilab. Summits Kuahine Mountain-range, east side: Mr. 
A. Olsen ; January, 1895. 

Obs. It is not without some doubt that I place this neat 
little plant under this endemic Australian genus. It has much 
of the common appearance {prmid facie) of a Pentachmdraf 
but its fruit is strikingly different, also its pyrenes, and its 
corolla-lobes are not so (densely bearded. 

Genus 8. Draooph]rllxim, Lab, 

1 . i>. pungmSt sp. nov. 

A (Hn)ali?) shrub (specimens 6in. long); branches str^bt^ 
erect, very leafy, simple ; bark dark-purple with thin silvery 
scurf epidermis; branchlets S-i near top, subopposite and 
subfascicled, very slender, lin.-2in. long, wide, erect, 
bearing 4-5 leaves at tips ; bark red, glabrous, shining. Leaves 
erect, subrigid, filiform, 2iin.-2}in, long, | line yn&n, thickish, 
concave above, semi-terete below, margins entire, ti]M pun-, 
gent ; colour pale - yellowish - green, fugacious in diyiuf; ; 
sheaths large, 5 lines long, 2 lines wide, red, margins .thin, 

^ An Aattralian genus, closely allied to tbs prsesdlngi but tost 
bUherto astsotsd in New Zealand, 
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dilated rather suddenly but not truncate, minutely and 
sparingly ciliolate at apex extending a short distance on mar* 
gins of lamina. Flowers terminal on main branch in a short 
stout riMjeme IJin. long, ^^in. wide, 7-9 together, alternate, 
subdistichous, not crowded; bracteoles few, the outer one 
longer than corolla, inner shorter, broadly ovate-acuminate, 
their margins very membranous and finely ciliolate, bases 
enwrapping; pedicels short, stout, wrinkled. Sepals narrow* 
ovate-acuminate, very acute. Corolla red, campanulate, 4 
lines long, mouth 2^ lines diameter, lobes large, deltoid 
aciuninate acute, recurved. Anthers oblong-ovate, obtuse. 
Style 1 line long, capitate. Scales half ns long as ovary, 
broadly cuneate, tips truncate. 

Hab, On Buahino Mountain-range, east side : Mr. U. 
Hilt; 1895. 

2. D. varinm, sp. uov. 

A shrub; ascending, erect (single specimen Gin. long, 6- 
hranebed at top) ; main stem stoutisb, lines diameter 
(naked l)elow for 2in.), bark greyish, much fissured longi- 
tudinally, ringed ; branchlots slender, ringed regularly -^in. 
apart, bark red-brown, shining with thin silvery epiaertius. 
lioaves terminal, close, clasping and subimbricate at bases, 
patent and swbrecurved, linear acuminate, l^in. long, 1 line 
wide at base of lamina, not coriaceous nor stout, slightly con- 
cave, nerved, margins faintly scaberulous below finely serru- 
late above, tips subacute, colour dull darkish-green ; sheathing 
bases reddish, lines long, broad, soon dilated but not 
trancate, 6-nerved, margins thin entire, very finely and shortly 
ciliolate on shoulders only. Flowers terminal in short stout 
sub lin. long, 8-l()-12-flowered, very close together, 

ost hidden in bracteoles which are ovate-acuminate, as 
long as or longer than corolla, margins much ciliolate, tips 
acute. Sepals linear, acute, transversely wrinkled, red- 
brown. Corolla reddish, small, U lines long, tubular; lobes 
erect, suliovate-obtuse, tbeir margius undulate. Anthers nar- 
row-oblong, 2-lobed, adnate, nearer the mouth of tube than 
usual, so as to be partly on lobes at their bases. Btyle short, 
fttoui Ovary small, grooved, narrowest at base ; scales as 
long as ovary, broadly cuneate, their tops rounded, retuse. 

Bab. On Ruahine Momitain-range ; Mr. H. Hill ; 1885. 

8, angmtifolium^ sp. nov. 

Sbmb erect, much branched, fastigiate, slender (specimens 
long) ; bark dark-red, shining on young branches ; 
bmnbbes nnmerous, sobfascioled, very slender, almost filifotm, 
long, distantly and regularly scarred ; 
secondary branoihlets also long, simple, with many buds of 
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hranclilets. Leaves nuttierous, iii^bricate aiid sheathing, close 
at tops of branches but distant along young branehlets, sub- 
ulate, thickish, 3-9 lines long, wide, tips obtuse with a 
callous inucro, margins minutely and finely serrulate {snb lens), 
concave above seuiiterete below ; sheaths gradually dilated, 
2 lines long, 5«nerved, their margins very thin, ciliolate on 
upper portion. Flowers few, 2-3 together, terminal on small 
stout lateral branchlets. Calyx sub-liuear-lanceolate, lines 
long, margins thin, ciliolate, tip niucronulate. Corolla red, 
longer than bracteoles, 2 lines long; lobes deltoid subacute 
erect, margins slightly uneven and incurved. Anthers orbicu* 
lar. Style short, stout, ovary truncate at apex. Scales 
broadly cuneate, their tips truncate and slightly retuse. 

Uab. Buahirie Mountain-range : Mr. H. Hill ; 1896. 

Obs. A species of a most peculiar aspect, from its very 
slender fastigiate branches, and excessivc^ly narrow and short 
erect leaves. 

4. D. brachyphyllum, sp. nov. 

A small low shrub (from specimens 4in.-6in. long, one of 
them being apparently gathered from base), ascending or sub* 
erect, much branched ; branchlets fastigiate, short, suberect, 
lin.-2in. long, slender, much scarred (or, more properly, 
ringed), regularly 1 line apart; bark rra* brown, glabrous, 
shining. Leaves ratiicr numerous, patent, recurved, linear 
subulate, thickish, 5-7 lines long, ^in. wide, sul^uadri- 
fariously disposed, concave, veined, margins finely serrulate, 
tips obtuse with a minute callous subacute mucro ; colour 
dull-dark-green. Sheathing- bases largely clasping, 3 lines 
long, 2 lin^ wide, much veined ; margins membranous, finely 
and minutely ciliolate above, gradually contracting into lamina. 
Flowers few, close-set, terminal on main branch in a short 
stout raceme sub lin. long and bearing 7-9 flowers ; bracteoles 
}*in. long (as long as tube of corolla), deltoid acuminate, 2 lines 
broad at base, many veined, enwrapping, margins membranous 
and finely ciliate; tips thickened acute, oailous; the outer- 
most one a little longer than corolla with its tip dilated; 
pedicels stout, 1 lino long, transversely wrinkled. Sepals 
narrow linear, very concave, margins ciliate. Corolla 3 lines 
long, cylindrical, red ; lobes small, recurved. Anthers small, 
oblong, situated lower down in tube than usual. Style longer 
than ovary, stout ; ovary smell, sides grooved. Scales br6aaly 
cuneate, truncate, sliglitly retuse, higher than ovary ana 
slightly incurving over it. 

Hab. Buabine Moantain*range : Mr. H, Hill; 1896. 

Obs, A species near D. reownHim^ but differing in several 
characters. 
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5. />. virgatum, 8p« nov. 

Rhrub erect (“(5ft. high **), bark greyish, much branched ; 
branches virgate, 10in.-i4in. long, slender, scarred, ringed 
lines apart ; branchlets numerous, 3in.~5in. long, very 
slender, ^\jin. (lian)eter, erect. Leaves pale -green, filiform, 
4^in.-6in. long, ^in, wide, acute, channelleil, margins mi- 
nutely serrulate.* Sheathing-bases ^in. long. 2 lines wide, 
glabrous, reddish - brown, auriclod, auricles acute, margins 
entire membranous. Flowers (“ white sweet-scented ") ter- 
minal in single racemes sub lin. long, T-S-flowered, on short 
lateral rather distant branchlets; flowers alternate, with 8 
(sornetiuieH 4) long leafy bmets at base of raceme ; pedicels 
short, 1 line long, stout ; bracteoles ovate-acuminate, concave, 
ciliolate, longer than tube, the outermost one largely awned, 
the inner ones pubescent above on middle of back. Sepals 
ovate-acuminate, nearly as long as corolla, pungent. Corolla 
small, dark-red, tube 1 line long, lobes spreading narrow ovate- 
acaminate ; tips thickened, slightly incurved. Style stout, 
exserted, |)er8i8tent. Stigma large, obsoletely 6-lobod, papil- 
lose, shining. 

Hab. On Buahine Mouiitain-i'ange, east side: Mr, A, 01- 
Hen; 1896. 

Oba, A very striking shrub of this genus ; its very long and 
slender branches and leaves allies it with D, squarrostm, from 
which species, however, it is very distinct. 

6. D, heterophylbm, sp. nov. 

An erect (small?) shrub, my specimen a single branch 
Sin. long; slender, bark dark-purple, glabrous, ringed 1 line 
apart ; branchlets opposite, 3, subtascicled, liesidos the main 
one, and lin. above two others similar. Leaves rather nume- 
rous, of irre^Iar lengths, linear, erect, nearly rigid, dull-pale- 
green, terminal— on main branch 4^in. long ^in. wide, on 
lowermost branchlets Sin. long, and on two uppermost branch- 
lets l|in. long— and filiform, sub ^in. wide, canalicolate above, 
semiterete and striate below, margins entire or very minutely 
soabrid (sub lem)t ti^s acute. Sheathing-bases abruptly ex- 
panded, H-i lines wide, half-clasmng, red, the upper portion 
of marmns minutely ciliolate. Flowers in short terminal 
srikes, fin^ long, 6-flowered» al^mate, sessile ; calycine bracts 
(o) as long as tabe of corolla, closely enclosing one another, 
the inner 4 very small and narrow, 1 line long, subulate, very 
acute, mar^s thin and ciliolate; the 7th or outermost bract 
broadly deltoid, 4 lines long, including the narrow subulate 
shairp callous tip, which is 2 tines long. Corolla tubular, 8 
lines long, glabrous, red, 2 lines diameter at mouth ; lobes 
tpreading ovate, subacute, tbiu, veined. Anthers suborbioular, 
emargSnate, and cordate. Style half as long as corolla. Stigma 
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capitate. Hypogenous acolea obloug, longer than ovary, their 
tips rounded. 

Hob, Buahine Mountain-range, east side : Mr. E. W. An- 
Arews ; 1695. 

Order L. Bobaoink^. 

Genus 1. MyosotiB, Linn. 

1. Af. {Bxarrhma) venosa, sp. nov. 

(A single specimen, evidently taken from a rootstock.) 
Ascending and erect, simple unbranched, slender, strongly 
ribbed, lOin. high (including racemes not fully expands), 
hairy ; hairs long, patent, white, arising from muricated points. 
Leaves on stem few (6), alternate, distant iip.-{in. apart, 
oblong apiculate, l^in. long, |in. wide, strigosely haiiy on noth 
sides, ciliate, brown (so wlyx), midrib prominent below, the 
lower 4 subpetiolate, lamina tapering to base ; on top of stem 
a pair much smaller opposite and sessile, enclosing 2 racemes, 
one 4in. and one 2in. long, largely scorpioid, the shorter ono 
with a leafy bracteole ^in. long just below the lowest pedicel. 
Flowers 10-15, alternate (not all unrolled), distant 3-4 lines 
apart on stem ; pedicels slender, 2 lines long ; calyx broadly 
campanulate, very rough and hairy, 2 lines long, cut btdf- 
way to base; lobes ovate subacute, ciliate, wim a strong 
middle nerve, much veined with on intramarginal vein, vein- 
lets anastomosing. Corolla twice as long as calyx, 6 lines 
diameter, reddish (dried, probably whitish or cream-coloured 
fresh) ; tube 2 lines long, very narrow ; lobes large, broadly 
rounded and slightly retuse, much veined, veins anastomosing ,* 
scales of throat-margin rather large, kidney-shaped, slightly 
retuse. Anthers exserted, linear, tips subacute, bases hastate ; 
style long ; stigma small, clavate, bifid. Nuts broa^y ovate, 
obtuse, turgid, pale-brown ; testa very thin, semi-transparent, 
shining, showing seed within. 

Eab. Buahine Mountain • range, east side: Mr, E. W. 
Andrews; 1895. 

Order LIII. SoaorauxtaBiirojB. 

Genus 7. Verentioa, linn. 

1. V, hilia, sp. nov. 

A small compact bushy shrub, 12in,-18in. whole 
plant glabrous. Leaves numerous, deonssate, close-set 2 lines 
apart on brauohlets, patent, subfaloate, dUong* lanceolate, 
long, 41 lines wide, not narrowed into petiole, eUg^y later- 
ally Bubrevolnte not flat, thiddsh, opaque, dark-green above, 
pale-green glauoescent below, uaqiinB uigbtly dentate'Senate 
(5-8 serratures on each side) ; miarib stout, ptominesMi belevr, 
thickenad at t^k, obtuse ; pe^ole shtxrtaUncwt safaseedhbditottt, 
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adpr68Ae<l to stem. FlowcrH Bubterininal and svibcorymboae, 
racenieB axillary, slender, a littie longer than loaves ; pedunoles 
very slender, ^in. long, bracteate, usually 4 pairs of bracts 
(sometimes binato, and also ternate). pedicels sViOrt, stout ; 
bracteoles as long as sepals, thin ; the two bracts of lowest 
pair of pedicels (also subpeduncles) nearly twice as long as 
bracteolos. Flowers white; sepals narrow 8ub*ovate> acumi- 
nate, lines long, thin ; corolla 3 lines diameter, spreading, 
4-lobed, lobes nearly alike narrow ovate-acuminate, tips in- 
curved (sometimes rarely 8- and S-nierous), the lower lobe the 
smallest ; tube sub 1 line long, wide, tliroat miked ; style very 
long, more than twice as long as calyx ; capsule broadly ovate- 
elliptic; seeds few. thin, flattish. rather irregularly shaped, 
suborbicular. broadly elliptic, and obovate, pale-brown, gla- 
broas« 

Hab, At Kuripapango, on the Biver Ngaruroro, in the 
hilly interior, County of Hawke's Bay : Mr. //. Hill; 1894. 

Oh», 1. A very graceful flowering- shrub, its flowers pre- 
senting a peculiar neat aud striking stjar-liko appearance. It 
will range naturally near to F. colcusoi, Hook., and F. dar- 
winiana, Ool. (IVans. N.Z. Inst., vol. xxv., p. 331). In drying, 
the leaves lose much of their dark-green colour above, aud 
become glaucescent. 

II. Mr. Hill brought away living plants, which have done 
well in his garden at Napier. 

2. F. oUmii, sp. nov. 

A small neat prostrate shrub with short procumbent 
branches, rooting at nodes ; branches slender, thickly pubes- 
cent, hairs shoit, patent ; bark dark-red. lioaves rathei 
close, opposite, subsecuud, sub-rhombic -orbicular, 4 linef 
diameter, deeply cut, serrate, 3 teeth ou the side (some- 
times only 2), tip obtmie and subacute, glabrous, dark-green , 
thickish; petiole 1 line long, stout, canaliculate, glabrous 
edms pink. Flowers in slender erect axillary opposite 
pedunofes 4m.-din. high, the lower half (or more) oiuked, finely 
and closely pubescent tdso pedicels); flowers 15-^20, 
alternate, rather distant, patent; pedicels 4-6 lines long 
very slender, with a single sessile bract at the base (in one 
sneoimen 8 together subf^icied, with 3 bracts), bracts ovate 
obtuse ^in. long, the lowest pair 2 lines long (rather large 
tor #o sb^all a plant), glabrous, manned, margin ciliolate 
Sepsis larpe, x^mme - ovate, obtuse, ulabrous, thick, the 
apical portion of margins glandular-ciiiolate. Corolla smali 
eub 8 lines long ; tube very short ; lobes 4, 8 of them orbi 
cular, 1 (the lower) oblong, tip rounded entire, oonnivii^ 
vridte edth a pink throat and a few faint pinkish dashes 
StatxteiPKS itmlbaed, sh^ lobes: anthers cordate obtuse 
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fityle long, slender, flexuous, persistent ; stigma simple. Cap- 
sule dklymous, subpyriform, turgid, nearly twice as long as 
calyx (one specimen tri- celled). Seeds numerous, broadly 
elliptic-obovate, slightly turgid, dull-yellowish. 

Hab. Ruahinc Mountain-range, east side: Mr, A, Olsen; 
1894-95. 

Ohs, I. The affinities of this neat little species are with 
F. bidtvillii and V, lyallii, differing, however, from both in 
several characters. 

II. Named after its discoverer, Mr. A. Olsen, of South 
Norsewood, a zealous collector and lover of plants, as many 
of them detected by him and described by me in this and in 
several preceding volumes of the “ Transactions of the New 
Zealand Institute** bear ample witness. Of this genus, 
this species, with others, and many other plants from tho 
mountain - ranges, flourish admirably in his well -stocked 
garden, the proximity to the mountain and its altitude being 
so suitable. 

3. I. niargimta, sp. uov. 

A small 8hrub(?) (two specimens received by post) ; young 
branchlets Bin. long, simple, leafy alike throughout, bark pale- 
green, densely pu^scent. Leaves decussate, spreading not 
crowded, 3 lines apart, broadly lanceolate, lin. long, 4 lines 
wide, tips acute produced, bases abrupt sobtruncate, charta- 
ceouB, bright-green on both sides, glabrous, not flat, slightly 
revolute; margins entire, hairy, their extreme lateral edges 
minutely and thickly pubescent, hairs greyish; midrib sunk 
and finely pubescent above, very prominent below, excurrent, 
thickened and subscaberulous at tin; petioles 1 line lon^, 
stout, broad, glabrous, their bases naif -clasping and semi- 
connate. Flowers rather numerous, terminal in small close 
corymbs l^in.-2iu. diameter, also axillary and subterminal in 
short deltoid distichous loose racemes, 14in. long and lin. 
wide at base, 5-jugate ; pedicels patent, lines long, glabrous 
(sometimes finely but thickly poberulent), each witii a small 
linear-ovate bract at base minutely ciliolate (also sepals). 
Sepals 4, large, half as long as capsule, ovate-aout6| spreiwng. 
Corolla large, sub j^iu. diameter, tube, very short or 0, throat 
wide ; lobes 4, suborbicular, entire, the lowermost one only a 
little smaller, largely veined; colour white sUgbtly dashed 
with lilac. Stamens included, stout ; anthers cordate, obtuse, 
(lark-purple. Style 2 lines long, slender, curved; stigma 
small, simple. Capsule (immature) slightly inflated, broi^y 
ovoid, 8 lines long. Se^s oblong-obovoid, turgid, glabrous, 
pale. 

JZa£>. From garden of Mr. A. Wall, Porirua, near Welling- 
ton (per ifn B. C. Hording); 1895. 
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Obii, A very distinct, striking, and graceful species, dilBfor- 
ix^ largely from all others known to me, but naving some 
affinity with F. elliptiea, F. bmthami, V. Imvis, and F. buxi- 
folia. Its large flowers without tube (which makes them 
fugacious), calyx with sepals large and sharply acute, 
elegant-shaped and symmetrically-placed leaves with their 
curious puberulouB margins and produced tips, make the plant 
an attractive and pleasing object. 

Order LXVII. Thymulbjb. 

Genus 1. Plmelea, Banks and Solander. 

L mbsinUliSf sp. nov. 

A dwarf shrub 10in.-'12in. high, erect, stout; branches 
few, thick, short, scarred, denselv clothed with patent white 
hairs between upper leaves; Wk reddish, covered with 
minute black tubercles between scars. Leaves quadrifariously 
disposed, very close and imbricate, narrow oblong-ovate, 2-2^ 
lines long, tip obtuse, snbsessile, concave, thickish, glabrous, 
reddish-brown fdried), midrib very stout and prominent 
below; petiole broad, thick, wrinkled; floral leaves 4, un- 
equal, one being a very little larger and three smaller than 
those of the stem, but thinner, greenish, with lateral nerves 
visible. Flowers terminal in small corymbose heads, 4-8 
together; receptacle hairy; perianth sub -^in. long, very 
bwy on the outside, especially at base, with long white 
hairs extending upwards ; lobes pink-coloured, broadly ovate, 
tips ciliate^ Anthers exserted, shorter than lobes, broadly 
ovoid, obtuse, cordate. Btyle included, length of tube, 
simple. 

jRab, Buahine Mountain-range : Mr, B, Hill ; 1895. 

Oba, A species having close affinity with P, stylma, Ool. 
(Trans. N^Z. Inst., vol. xx., p. iOS), but of more robust habit, 
erect and simple, possessing much smaller leaves and flowers, 
with much longer white hairs, style included, Sso. 

2. P. da^yantha, sp. nov. 

Shrub low, bushy, suberect, 12in.-15in. high, much 
branched; bark brown, striate; branches, leaves beneath, 
and flowers densely stiigosely hairy ; hairs very long, acute, 
pure whiter Leaves numerous, subdecussate, slightly im- 
bnoate, and rather distant, broadly ovate and subacute, 4-5 
tiMs long, glabrous and minutely subpapillose above, with 
thii^ White hairy eUkdate memns, subsessile ; petioles small, 
fftickish, reddish, f^abtous. flowers in small terminal heads 
; rsMptaole derisdy hairy, hidden by long white heirs; 
similar to stem leaves but rather smaller. Fe- 
nanth lana&v d lines long, sessilei hairs extmdiag 

m : 
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nearly 1 line beyond lobes ; tube 2 lines long, veined within ; 
lobes very sniaU, broadly oblong, ^in. long, reddish, veined. 
Anthers sub-oblong-ovoid, red, connective very small, apioolar. 
Style rather long, flexuous; stigma capitate, papillose; an- 
thers and style exserted equal lengths. Ovary dark-green, 
subobovoid, hairy at top. 

Hab. On stony dry ridges near the River Waimataa, 
County of Patangata (the provincial boundary between 
Hawke's Bay and Wellington) ; Mr. H. Hill ; November, 
1895. 

Obs. I. On one of the branchlets, directly under the largest 
head of flowers and entirely concealed by it, 1 found two 

O branchlets a few lines in length, full leafy ; showing that, 
y, that terminal head of flowers would become axillary 
in the fork occasioned by those two branchlets ; and, further, 
in looking over the sprcimens 1 found the dead remains of 
receptacles of flowers in the axils of the old branches, con- 
firming the same. I had, however, noticed that peculiar 
character before in P. dichotoma, a much larger species 
(G^ans. N.Z. Inst., vol. xxii., p. 485). 

II. This species will rank near to P. arenaria, A. Cunn., 
which, prima fade, it much resembles. 

Class II. MONOCOTYLEDONS. 

Order I. Obchidba:. 

Genus 12. PteroatgrllB, Br. 

1. P. venosa, sp. nov. 

Plant small; leaves 2 near the base of the stem, sub- 
orbicular-oblong, l^in. long, lin. wide, very membranous, 
largely veined, veins prominent anastomosing, areoles large 
su^uadrilater^ ; petioles also veined, broad, loose, clasping, 
with 2 sheathing-scales at base. Scape 2j|in, high, nwea. 
Galea erect, |in. long, hood-shaped, greemsh ; dorsal sepal 
ovate-acuminate, obtuse ; lower lip small, cuneate, sob jin. 
long, ascending, with 2 linear-ovate lobes, tips finely acumi- 
nate, extending a little beyond dorsal sepal ; petals fin. long, 
sub-linear-spawulate with an obtuse an^e produced on outer 
edge near the middle, tips broadly truncate. LabeUum sub 
|in. long, purplish, ovate-aoumimdie, parallel-veined, tip very 
slender, slightly exserted. Column sub fin. high, very slender, 
wings with lower lobes oblong-obtuse, upper lobes, or teeth, 
short, narrow, acute. 

Hah. Bnahine Mountain-range, east side: Ur, JL. Okm; 
1894. 

Obs. I have only received two specimens of this little plant, 
and they are very similar; unfortunately, though whole and 
perfect, they have been pressed very much in dryitq;, so 
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that it has been a difficult matter to ascertain correctly 
their finer internal construction, on which so much depends, 
and I have only dissected one of them. 

2. P. eubeimilU, sp. nov. 

Plant Bin. high. Leaves, radical 0; stem-leaves 5, dis- 
tant, lanceolate, much acuminate, the 4 uppermost 4in. long 

i in. wide, the lowest leaf small and narrow 2in. long, sessile, 
alf- clasping, very membranous; midrib slight; veins dis- 
tantly reticulated, forming long areoles ; near base of the 
stem 3 short sheathing -bracts. Scape slender, 1- flowered. 
<7alea erect, curved ; dorsal sepal 2in. long, very acuminate ; 
petals line^-lanceoiate, l|in. long, acute ; lower lip deltoid, 
2in. long, its two lobes long and slender with filiform red 
tails embracing galea ; labellum red, ^in. long, lanceolate, 
veined ; veins parallel ; midrib stout, minutely papillose, tip 
truncate ; appendage broadly cuneato, curved, trifid, tips fimbri- 
ate ; column erect, wings large lines long ; lower lobes much 

produced, obtuse, rounded ; upper lobes or teeth very narrow, 
erect, shorter than column ; the uppermost dorsal margin of 
wings rounded and free from column; anther -hood lai*ge, 
erect, concave, apicular, reddish; stigma long, wider than 
column. Ovary 7 lines long, very slender. 

Hab. Buahine Mountain-range, east side: Mr. A. Olsen; 
1894. 

Obe. A species ptimn facie resembling P. speoioea, Coh 
^Trans. N.Z. Inst., vol. xxii., p. 488). 

Order VII, Liuaohjk. 

Genus 5. AsteUa, Banks and Solandor. 

1. A. minima, sp. nov. 

Plant very small, tufted ; rootstock not woody, ooalesceut, 
softish, Sin. (et alt) long. Leaves (5) linear, liin.-lfin. long, 
Ijk lines broad, tips aoumunate, acute, macdns recurved, mid- 
rib very promineut below, scurfy with long white sUnine 
irregular scaly hairs above (also the scape, pedicels, and 
flowers), but glabrous below and nerved, their bases thickly 
covered with long silky white aenminate scales, and the 
young leaves densely margined with reddish shining soales. 
Male: Scape slender, ae long m leaves, forked about the 
middle, on one arm 8 and on the other 2 flowers, with 1 
flowet in the axil of the fork : flowers distant, free, on long 
pedicels: a long linear leaf-like braot at baee of fork, and a 
smtfller filiform one at base of lowest p^oel ; pedioete 
knee long. Pezianth ^Hreadiim, 8 iines diameter ; segments 
narrow ovate-aenminatej the 8 inner narrower, each with a 
fUtle knob B^iur apex within. Anthers elliptio, ematginate, 
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green, much shorter than ovary ; style short and thick ; 
stigma coarse, truncate, obsoletely 8-anglod. Female : Only 
imperfect and daina^ flowers seen. 

Hob. Buahine Mountain-range, east side : Mr. H. Hill, 
1895 ; Mr. E. W. Andrews, 1896. 

Obs. This is another small mountain species, allied to 
il. linearis, Hook., of the same mountain -lange (and also of 
the Antarctic Islands, Auckland, and Gampbell’s) ; to A. alvina, 
Br., of Tasmania; and to A. pwnila, Br., of Fuegia and the 
Falklands ; but ^flEering from them all. Of the specimens 
received, the /amafr-flowered plants wore much damaged and 
past flowering; sufiicient, however, remained to show their 
great difference from their congeners. 

Order XI. Ctfbhacks. 

Oenus 14. Carez, linn. 

1. C. ineonspiem, sp. nov. (non Stend.). 

Plant very small, l^in.-l|in. high, erect, thickly casspitose. 
Leaves very narrow, filiform, semiterete, canaliculate, irre- 
gular in length, finely serrulate at top, tips obtuse, green, 
sheathing bdow, 6-8 together. Culms a little longer than 
leaves ; spikelet solitary, small, 1 - 1^ lines long, broadly 
cuneate, spreading, usually 4 together ; the two outer scales 
long, bract-like, the outermost ^in. long, tip stout, obtuse ; the 
next ^in. long, tip slender, acute, both finely serrulate. Qlume 
rather large for plant, ovate-acuminate, brown, enwnu^ng, 
mor^s membranous, tip much product, serrulate. Utriole 
ovoid acuminate, tip 2-nd, lobes long sluup pointed serru- 
late. Style long, margins serrulate ; stigmas 3 (sometimes 2), 
dark-brown, long, rough, curved, 

Eab. Bualiine Mountain-range, east side: Mr. A. Olsen; 
1896. 

Obs. Allied to 0. acicularis, but a smaller plant, without 
the linear scale of that species, withdifforently-imapedqnkelet, 
long style, Ac. 


Order XU., GBaunauB. 

Genus 16. Daathonia, De OaodoUe. 

1. D. nerobsa, sp. nov. (Ool., non. Hopksr). 

Plant small, tufted; rootstook bard, dightly kmflsbed, 
'much branched; branches short, patent, uirMding and ai- 
cending, with many white glabrous shea^u striate braets 
at bases of leaves and Nothing nodules. Oulmf areot and 
droopittg, 7inc-9m. (rarelv 12io.) hum, Mender, almoat in- 
form, glabrous, striate, psie-tteen, nedte blaeldifdi, with three 
short stenuleaves nearly equidistant. Leaves lew, ohe-tidsd 
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length of culms, 1 line wide at base, sub ^ line wide above, 
largely striate, tips subacute, whitish, callous, pale-green, 
Bubglaucescent, scaberulous dotted between stngs below, 
closely revolute, finely hairy, largely sheathing, orifice of 
sheath very hairy within* Raceme small, rather narrow, 
lin."l^in. long, ipinutely scaberulous, bearing 5-7 upright 
pedunculate spikelets ; at base a long leaf-like sheathing 
bract, tip truncate with erect ciliee; peduncles 1 line long 
scaberulous and slightly hairy, with a long lineai* scarious 
bracteole at base. Spikelets not crowded, obovato, suberect, 
4 lines long, containing 3-5 florets, with a small linear mem- 
branous bracteole at heM ; glumes and awns paie-green dashed 
with purple ; outer empty ^iume S lines loni^, ovate, 10-nerved, 
nerves bright-green, prominent, each forimng a double line, 
margin ample membranous, shining, white, tip obtuse its 
margin sca^ralous; second empty glume margins scabrid, 
tip jagged ; white hairs around base* Flowering - glume 
deeply 2-fid, lateral awns very long, longer than glume and 
nearly as long as central awn ; central awn long, flat, dark- 
brown, shining and twisted below ; awns scabrid, erect ; two 
bundles of long hairs on lateral margins of glume, hairs rigid, 
unequal, scaberulous, acute. Patea subobovate, margins 
spanngly hairy; tip bifid, rigid-ciliolate. Ovary obovate, 
brown, tip bi-oomuted to base of styles; stigmas slightly 
branched at top, branches long, flexuous, strangulated* 

Hob. Dry hills, altitude 1, 000ft. -^.OOOft., Hawkston, 
County of Hawke’s Bay : Mr, Thomas Hallett ; 1894-95. 

Obs. I. The affinities of this species are with D, tacemosa^ 
B. iBr., and D, pejlicillata (Anindo LabUl., PL 

Nov. HoU., i., 26, tab. 34), but differing in several characters. 
Spedmens received were obtained after flowering. 

11. Mr. Hallett kindly informs me that this grass makes a 
close sward, but every plant only grows in its own simple 
tuft. Cattle and sheep are very fond of it, and crop it olosiuy. 
It grows well during Winter, and is about equal to most other 
passes during summer for gracing purposes ; and even while 
being closely grazed it penects seed, owing to its habit of 
sending out many of its culms horizontally. A valuable grass 
<m unj^oughable hills. 
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Abt. LIX . — New Zealand Cryptogams: A List of a Few 
Additional Cryptogamio Plants, of the Orders Hepaticn 
and Fungi, more recently delected in New Zealand, 

By W, CoiiEHBO, F.B.S., F.L.8. (Lond.), &c. 

before the Hawke’s Bay PkUoeophieal Institute, Hist October, 

Jm.} 

DimiMO the last year (1694) I sent to Kew several parcels of 
oryptogamic plants that 1 had collected during preceding years 
in the bush district of Hawke’s Bay; mosses and lichens 
formed by far the larger portion, with some Hepatica and 
J^ngi. From letters since received from the director there, 
1 find the following species were determined as being new to 
the botany of New Zealand. The Hepatica (as on former oc- 
casions) were submitted to Dr. F. Stephani, of Leipzig, for 
examination and report 

Hbpaticss. 

Plagiochila olivacea, Sieph., sp. nov. 

Jamesoniella ^tula, Bteph. 

IVullania kirkii', Steph,, sp. nov. 

Trichocolea tomentella, 6'w., alpine form. 

Metzgeria furcata, var. nuda. 

Of Hepatica there were 112 distinct packets (many being 
duplicates, in fruit, 4c., of those formerly sent), tmt of them 
these five were not received before, and only two of them were 
species nova. 

Funoi. 

Agaricus (Leptoma) lampropus, Fr. 

A. (Omphalia) pyxidatus, Bull, 

flammula xanchophylla, Cooke and Mass. 

PolystictuB pinsitus, Fr. 

P. dtreus. Berk. 

P. occidentalis, El. 

Favolus hepaticus, Kl, 

Itpex flavus, Jungh. 

I. unuosus, Fr. 

Oorticeum lacteum, Fr, 

Clavaria juncea, Fr. 

Bovista amethvstina, C. and M. 

^idium epilobii, DC. 

Peniophora gigantea. Maas, 

Tremella mesenterica, Fr. 

Hydnangium btisbanense, B, et Br. 

Stemonitis fnsoa. Both: 
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Rliizopus nigricans, Ehr, 

Mucor mucedo, L. 

With several others {Fungi) that were duplicates of species 
formerly sent, together with some that were immature, im- 
perfect, mycelium only, and not determinable. 

One species in particular of this named lot deserves a 
passing special mention — viz., Ilydnanqinm briabanense — as 
this curious species 1 found here at Napier in my house- 
paddock, growing pretty plentifully on the ground under the 
shade of some large blue-gum trees (Eiwalyptus globulus), 
where I had never noticed it before. It is, as its specific 
name denotes, an Australian species. Other Australian species 
{S.J., Polystictus citrens, Irpesr flams, Etemonitis fmea, &c.) 
were also among the little lot sent, obtained by me from the 
distant forests ; but this one is a species of a more especial 
and small Australian genus, two other sneoies of this genus 
being also known— i7. tasmanicum, Kaleh, and //. australu 
ense. Berk, (this last, however, was subsequently removed by 
Berkeley himself into an allied Australian genus, Octaviana). 
This is also the second time that I have found peculiar Aus- 
tralian species of Fungi here at Napier on the bare ground 
under blue-gum trees. Of course, I do not mean to imply 
there is any connection, anything regular, natural, or occult 
in the circumstances ('* There is a river in Macedon ; and 
there is also a river at Monmouth ; but ’tis all one : and there 
is salmons in both,** as Shakespeare has it) ; but it almost 
seems like a peculiar concatenation of secret natural pheno- 
mena — which, though at present merely noticed, will probably 
hereafter become elucidated. 


Abt. lx , — Cryptogams : A Description of Two New Ferns, 
a New Lycopodium, and a Nmv Moss, iately detected in our 
New Zealand Forests. 

By W. CoLBNSO, F.B.S., F.L,8. (Lond,), Ac. 

{Bead bsfort the Baroke's Bay Phitosophkal Institute, 9tst Ociohm\ 

me) 

aass III. OBYPTOGAMIA. 

Order I. Fiucbb. 

Genus 16. Lomaiiai, Willd. 

1. L. dietame^ sp. nov. 

Plant small, tufted, glabrous. Bootstock slender, woody, 
hard, blacky compi^ of coalesced stipites, thickly oIothM 
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with scaloB, wliich ai*^ also sparingly scattered on stipe ; roots 
descending, wiry. Fronds erect, subinembranacseous, dull- 
green (dried), linear-lanceolate ; stipe and rhactiis very slender, 
almost filiform, smooth, deeply channelled, dark -brown. 
Barren fronds various sissos, 2|in.-6in. long, 4--6 lines broad, 
sometimes subhorisontal and spreading, rhachis fiexuous, 
pinnatifid ; lobes numerous, cut nearly to rhachis (and generally 
distinct in middle of frond, almost pinnate (pinnato-pinnatu 
fid)^ as shown by the small red marginal line of separation 
between them), not close, sinuses broad ; inferior lobes 
opposite; superior alternate and rigzag, deltoid and oblong, 
Bessile, adnate, margins reem-ved, Buo-crenulate-toothed, their 
tips pointed with a tooth, coarsely veined ; veins forked, usually 
3-jugate, not extending to margin, tips clavate and subtrans- 
lucent ; apical lobe short, narrow, acuminate acute. Fertile 
fronds twice as long as barren, stipe very long usually 
din.-6in., pinnate ; pimne opposite, distant 2-^ lines apart 
on rhachis, very small, 2 lines long, sub 1 line wide at base, 
narrow deltoid-acuminate, falcate reversed, adnate and con- 
tinuous produced upwards on rhachis (sursutn enrrens), sub- 
rugulose, margins irregularlv undulate; tips pointed; dt^k- 
brown. Involucre large, inflated, pale-brown, margin laeini- 
ate and overlapping. Bori numerous, covering whole under- 
surface of pinna ; sporangia on long pedicels. Scales deltoid, 
obtuse, cordate, half-clasping, fawn-(^oured. 

Hab, Buahine Mountain-range, east side: Mr,,H* Hill: 
1894. 

Obs. This species will rank near to L. ahina, Sprengel, 
and to L, parvifotia, Col. (Trans. N.Z. fiist., vol. xx., 
p. 224), and their allies, differing widely, however, in several 
characters, especially in position and peculiar formation and 
habit of its fertile pinnas, their superior bases ninning upwards 
on rhachis, insteaa of downwards. 

2. Jv. aliemans, sp. nov. 

Plant small, tufted ; rootstock ascending, coalesoent ; roots 
long, branched, densely clothed wi^h red woolly hairs i fronds 
(sub 20) erect and spreading, lanceolate, glabrous; siipites 
very hairy at base, scales dark^brown, long and coarse, shining, 
iin, long, 1 line broad at base^ subulate, very narrow a^oim- 
nate; veins longitudinal^ dose, coarse; veinlets anastomosing. 
Barren frond pinuatifid, membrauous, green, Tin.-lOin. long 
(including stipe 2fin.), fin. wide (at middle) ; lobes altonate, 
regularly eigz^ thron^otat, oblong - deltoid, tips rounded, 
midribs ascending, margins undulate subcrenulate with minute 
caUoos teeth (8*4*-6 together) at titm of veins; veiite 
distant, and forked, extending to margin/ %s 
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lower pair not arieing from midrib; sinuseB Bhort, rather 
narrow ; lobes very small at base, sub 1 line long ; apical 
lobe sub lin. long, ovate, tip obtuse ; rhachis slender, chan* 
nelled, colour of frond; stipe stout at base, purple -brown. 
Fertile frond (usually shorter, but some as long as barren) 
ascending, flexuous, very slender (filiform) sub ^in. wide, pin- 
nate below ; lobes very small, distant, and opposite, forming 
little balla of sori around rhachis, pinnato-pinnatifid above, 
j-in. apart, very narrow, sub 1 line wide, adnate, largely de- 
current also current upwards. Involucres narrow, eptire, con- 
tinuous to very tip. 

Bab. On slopes near the sea, Welwr district, East Coast, 
County of Fatangata : Mr. H. Bill ; November, 1895. 

Obe. This species approaches near to L. aggregate. Col. 
(Trans. N.Z. Inst., vol. xx., p. 223), but diflfers in several con- 
stant characters, apparent on close comparison. It is also 
naturally allied to some other of our small Lomaria, as 
L. laneeolata. Sprang., L. membranaeea, Gol., L. jramila, 
Baoul, L. oligoneuron. Col., and L. intermedia, Col. (foe. cit.). 

Order II. LYCoPODiAUBiE. 

Genus 2. Lyoopodlnm, Linn. 

§ III. T.«ave8 imbricated all round the stem; spikes terete, 

peduncled. 

1. L. decurrem, sp. uov., Gol. (non Brown). 

Plant small, IJin. high erect (a single specimen gathered 
without basal portion), 4-branched, three of its branches 
being forked, main stem and branches leafy alike, bmnehes 
sub lin. long spreading. Leaves quadrifariously disposed, 
Ibbsely imbricate, erect and subflexuons, subulate, 2 lines long ; 
tips acute, slighUy incurved, dull-green, glabrous and shining ; 
pedundles terminal, slender, erect, ^in. long, striate, pale, 
dty, bracteate; bracts linear, snbopposite, 2-8-4 together, 
distant, pale, rather thin ; tips obtuse. Spikes solitary, sub 
lin. long, narrow linear, ^in. wide, brownish. Scales small, 
peltate, subsquarrosely spreading, ovate-acuminate, ,^in, long, 
tip# aeute, bases.rounaeaand much produced, slightly toothea, 
thi^;. the uppermost scales with tint less acuminate, obtuse,- 
^atM, and tnin, their lower lateral margies slightly toothed. 
Oapsule narrow rsoiform, | line long, glabrous. 

Bab. Buahlne Mountain-range, east side: Mr. M. dw- 
dtwpt; 189S. 

Qda, A l^psekM vm^ near to L. eeopulaeim. Col. ..(Trans, 
ft JBi ‘m. us., p. HSi), and to its allies, as menrioned 
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t)rder IV. Mubci. 

Genua 55. Ciyphoda, Mohr. 

1. C’. nvv 0 -zealandia!t, ap. nov. 

Plant tufted, erect, and slightly drooping; dark-green. 
Stems 2|in.--3in. long, leafy from base, branched ; lower 
branches few, distant, sub |[:in. long, each bearing 6^8 cap- 
sules ; upper branches numerous, close, ,and very short, sub- 
secund, each with a capsule at apex. Leaves subrhomboidal, 
margins entire, nerve very stout extending to margin, apex 
obtuse ; porichffitial oblong-ovate, margins entire, very acu- 
minate soon subulate, the subulate portion longer than 
lamina, tips obtuse ; cells narrow linear throughout. Capsule 
erect, broadly oblong, turgid, slightly sulcate, reddish (so, also, 
operculum), half concealed by pericluetial leaves ; operculum 
slightly conical from a broad base, depressed, with a rather 
long acute beak: annulus dark -coloured ; teeth exsertod, 
white. 

Hah. Kuahine Mountain-range, east side : Mr. A. Olsen ; 
1896. 

Obs. A species near to 6'. tasmanica^ Mitt., wliich it much 
resembles in size, form, and habit, differing, however, in shape 
of leaves, with their nerve extending throughout, their very 
blunt apices, and entire margins, as well as in the form of cap- 
sule, of operculum, Ac. 


Abt. LXI . — A Description of Three Perm, believed to be 
Undeseribed, discovered more than Fifty Years ago in the 
Northern District of New Zealand. 

By W. CoLBNSO, P.R,8., F.L.8. (Lond.), Ac. 

\Bsad before the Hawke*e Hay Phiheophical InsiiHUs, 22U Oetobsr, 

im,] 

Genus 4. TriohomaaeB, Smith. 

1. T. polyodon^ sp. nov. 

Plant terrestrial, small, tufted, 6-8 fronds, erect, spreading, 
and slightly drooping, 3-6in. bi^h (a single specimen without 
basal end 6iin., the sum being 8im.), colour darkish olive jpreeu 
(? from long ke^n^, with a roughish appearance. Srond 
ovate-acuminate, S^in.-Sin. long, 2iB.~6in. broad, membranous, 
bipinnate; pinnas alternate, close, sUgfatly imbricate, erect, 

G teut, subfalcate, the lowermost pair subop^ite^ thb next psir 
igest, pinna ovate acuminate obtuse, the inner pismule 
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longest ; segments cunoate, the tenuinal one large oblong, much 
laciniate, midrib flexuous branched ; veins numerous, erecto- 
patent, stout, dark-coloured, prominent on both sides, free, 
venules marginal, sometimes forked at tips, excurrent, mocro- 
nate-serrate ; rhachises sparingly hairy, not winged, but the 
upper pinmn and pinnules slightly subpinnatifid above at 
axils {Hunum cuTrenB)^ hairs long" slender flexuous; stipe 
liin.-2in. long, firm, dry, slender, when young reddish and very 
hairy, hairs 2-^ lines long curved dark-red, fugacious in age. 
Involucre free, narrow infundibuliform, 1 line long, few. 
solitary on inner margin of segment, reddish; mouth open, 
thin, entire or slightly uneven, receptacle stotit, sometimes 
exserted as long as involucre. Rhixome short, stout, very 
hairv ; hairs long, enwrapping, dark, coarse. Roots stout, 
black, numerous, descending. 

Uab. Country between lower Waikato (N.), head of 
Thames, and Kaipara ; 1843-44 : \V, C. 

Obs. This species will rank with T. elomjatvm and T, 
colemoi, but is very distinct from both. Its specific diflerential 
characters are good, well defined, and constant ; in its pecu- 
liar and strongly-marked venation and curiously-webbed axils 
I know of no other species of the genus, nor of any other New 
Zealand fern, that approaches it ; the cellular structure of the 
frond is also peculiar, constituting regular and large areolas. 

Oenus 13. OheUanthes, Rw. 

1. C. erecta^ sp. nov. 

Plant small, usually sub 6in. high (a single specimen 
among many 8in.); tufted, erect, light-reddish-brown. Frond 
linear (scarcely sublanceolate), obtuse, 3in.-3^in. long, 6-8 
lines broad; rhaohis red-browm, shining, sulcated: stipe 
SHin.-2^in. long, slender, brittle, glabrous, shining, light-brown, 
slightly scaly, bipinnate or subtripinnate ; pinnae 8-10 pairs, 
distant, opposite, deltoid and aubtrapexiform, obtuse, patent 
and subereot, diverging, thickish, flat, glabrous above, 
densely paleaceous-scaly below ; veins few, free, dichotomoust 
oWlete ; the lowermost pair of i>innaB smaller than the next 
and more distant (liu.) on rhacms; pinnules few, lowermost 
pair pinnate, each one composed of 8 segments, the two basal 
segments (or lobes) small roundish, the terminal one deltoid- 
acuminate and BUDDvate, obtuse; upjMr segments (or lobes) 
sessile, opposite, sub^ oblong -ovate, falcate, obtuse; apical 
segments of frond very small. Involucre narrow, membrana- 
ceous, continuous, entire and slightly sinuate and finely ore** 
nulate. ^ri copious, pale, spreading. Scales long, sub-ovate- 
aouminate, flat, i^u, shining, striate, flexuous, spreading, 

d e-brown, vei^ close, sometimes entirely covering pmna 
ow. The pairs of pinnat have a peculiar regular a-angled 
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somewhat semiciniciform appearance, with lower pinnules 
largely diverging. 

Hah* Bame general locality as preceding ; 1843-44 : W* C* 

Obs* This fern might be just as well placed in the genus 
Pellaat though its haoit is mere that of several of the Ohei- 
lanthes genus ; its pm/ut fack appearance is much like Notho* 
chXana distans. It is a very distinct species, and, fortunately, 
I have several specimens of it. 

Genus 27. Lygodium, Sw. 

1. L. (jraciUscem, sp. nov. 

Plant glabrous, stems long slender numerous, twining and 
climbing high. Barren frond : Petiole slender, patent, i^in. 
long, forked, diverging, each secondary petiole 4-^ linos long, 
bearing 5 submembranaceous pinnules linear - acuminate 
2}m.-3i^in. long, 6-7 lines wide, slightly subsinuate, margined, 
tip subacute, base truncate, sometimes bilobed nearly to base, 
petiolulate ; petiolules 1-2 lines long, filiform, fmt above 
with raised margins, semiterete below; midrib undulating, 
shining, light-fawn-coloured; much veined; veins alternate, 
free, 2-3 times forked, extending to margins, stout, promi- 
nent on both surfaces ; the lowest pair of veins springing from 
the petiolule, which is largely articulated all round, forming 
a kind of little cup. Fertifs frond flat, largely compound, 
jsigzag, divaricate, loose, graceful, variously shaped in out- 
line, generally parallelo^aniic, 4in.-5in. long and nearly as 
broad, containing 40-100 distinct distant free lobes or small 
pinnules, patent at right angles, of various shapes and sizes, 
3-9 lines diameter, flabelliform, subtrapezifomi and subp^- 
raate, largely irregularly laciniate and squarro8el|f slashed, with 
more or less of lamina in the centre, and much veined, each on a 
flUform rhachis or petiolule, finely striate and shining ; each 
pinnule bi- and tri-foliolate, when the latter then bipetiolulate 
with 2 folioles or pinnules springing from a single petiolule, and 
each distinctly stipitate, and often with two branched midribs 
from base, largely articulated as in barren frond, each {uimole 
tearing 20-80 (and upwards) small crowded marginal spite* 
like clusters at tips of veinlets; subglobular, oblong and turbi- 
nate, each cluster or spikelet containing 4-^ son ; involmms 
glabrous, tips obtuse; capsules smooth, shining, striate; 
spores w^hite, glabrous. Colour of pinnules rich mrk-brown 
above, glaucesoent below ; of tnvohtcres, orange with large 
black spots. 

Hah* Bathe general locality as the preceding two fernt i 
1848—44 I 0, 

Obt: This plant has given me some trouble, from its somO’ 
whw resembhug the well-known Now Zealand apeeiee^ Jpi 
ar^uJaiumt A. Biobard. Fortunately, however, 1 pomim 
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Biohard's folio copperplate engraving with dissections of that 
species, and, on a close and prolonged examination and com- 
parison, 1 find the dififerential characters to he both clear and 
constant : I have given them in rny rather long description. 
I also possess good drawings with dissections of several other 
species, as LL, flexmsum, dichotomum, javanicum, scafulem, 
voluhilSf and reticulattm, ^1 differing. 

The history (so to speak) of these three ferns is somewhat 
peculiar, and therefore may be briefly narrated. 

In my preparing a paper recently for our society, “ On the 
Tin-mines and Mining of Cornwall (England), I recollected 
that I possessed a collection of minerals— tin and copper, lead 
and iron ores— tliat I had received from Home in the early 
days (somewhere in the thirties), but I did not know in which 
of iny old unopened cases to find them. On opening one at a 
guess, I found it was not the one that I wanted, but it con- 
tained a heterogenous lot of all sorts — ‘'odds and ends,” 
pamphlets, letters, small boxes, and Maori curios, and several 
specunens of dried plants still in very good condition, although 
tney were certainly more than fifty years old, the tex having 
been packed by me in 1844, on leaving the Bay of Islands for 
Hawke’s Bav, and not since opened. Among those specimens 
were these three ferns (with several others— known ones), and 
a few Phtenogams. I have endeavoured to recollect the oxaot 
localities where I had met with thetn, but in vain. Yet, 
while such is obscure, from some other specimens put up 
with them, as Adiantnm athiojncum, and Oraminitis lep- 
iophylla (O. novee-eealandue. Col.), both in great plenty, 
whose sp^ial habitat I well remember — between AucL 
land and the head of Manukau Harbour — and also from spe- 
cimens of AUemsmia banksii and Pennantia corymbosa (all 
then rare with me at the noHih), I know that theiM three 
ferns here described must have been also found in that 
country or district named — and probably near the end of my 
long ioumey overland from Hawke’s Bay to the Bay of 
Islands in the years 1843-44. Moreover, on my arrival 
there in Pebruarv, being beyond my fixed time, and having 
very much of other and far different matters to attend to, 
those specimens were put aside and forgotten, 

Farther, 1 cannot but believe that specimens of these three 
imx 9 must have been again met with daring the lost fifty 
yeHaefs by the many fern-collectors and amateurs in that now 
W8il4mown district, and, if so, probably placed under other 
and allied q^oies -- ee under T, elmgaUmi 

or Noth>chkma distant ; and 
there is a kind of family 
reeemblahoe between them first sight and without close 
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«xauiiuatioa wliich tuight suffice to class them os varieties of 
those well-known and allied species. 

In fine (and as it is very likely 1 may never again have 
the opportunity of describing any more of our New Zealand 
ferns), I would venture to repeat what I wrote last year 
respecting the proper study of feme, believing such to be abso- 
lutely necessary in arriving at a just conclusion concerning 
them : “ I have long been of opinion that greater scrutiny 
should be given by ptoridologists (not mere amateurs, fern- 
growers, and collectors) to the scales of ferns — their form, 
consistency, venation, colour, and structure. Nature is ever 
great, true, and constant in what men term small things.” 
(Trans. N.Z. Inst., vol. xxvi., p. 400.) In so saying I merely 
re-echo the opinions and words of two of our most eminent 
British pteridologists— Sir W. J. Hooker, formerly the director 
of the Bbyal Botanic Gardens at Kew, and Mr. John Smith, 
for forty years his able and intelligent curator of ferns there, 
and also author of several useful works on ferns. And with 
these words of Sir William Hooker’s (used in describing one 
of our New Zealand ferns — then, as Polypodium attenuatum, 
but now, and correctly, as P. emninghamii) I close my 
imper ; “ The nature of the venation is of the hii^hest import- 
ance in the study of the ferns — sometimes for discriminating 
species, and not unfreouently for distinguishing genera" 
(<• leones Plantamm,” tab. ccix.). 


Abt. LXIl. — Note on a Branclied Sj^eeimen of a Tree-fem 
(Hemitelia smithii). 

By A. Hamilton. 

[Bead before the Otago Institute, 8th October, 189S.} 

A BTBGiMEN of wbat must have been a beautiful natural 
curiosity has recently been brought to the Ota^ Univenity 
Museum, and, as the number of branches or divisionB of the 
trunk is very unusual, I have .teen permitted by the director. 
Dr. Parker, to submit a short note on the specimen, with a 
4iagram showing the different divisions. 

The fern originally grew, I believe, on the slopes of Mount 
" Cargill, and, after a long life of besnty, fell a victim to the axe 
of the settler in the progress of settlement, as did one of eveti 
greater dimensions about ten years ago.* It is to be hoped 

••*On a Rsmaitabis Bnu^og SsmIibso of BsmiMid irntthU. 
By John Biwbaiia&, V.Ii.S." ttrans. n.Z. Inst., vol. xix., p. S17, 
pls.xU.a04sffi.) 
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that, should others of this chfiracter be found, some steps may 
be taken to preserve them, even at the risk of transportation 
to the town Gardens. 

The trunk is simple for about 2^ft. ; but 1 am unable to 
say how much was loft on the stump or removed before the 
gpeoimen i*eached the Museum. It then comukences to divide 
into eight nearly equal divisions, five of which are united 
together ahiiost in one plane ; the other three are more or less 
separated. The average height of these divisions is about 4ft. 


AitT. LXllI . — On Cordiceps robertsii. 

By H. C. Field. 

[Head htforc the H'^eHington Phitoeophical Society t 31st July^ lb96.] 

The term ** vegetable caterpillar " is a corruption of the old 
name of ** vegetating caterpillar,*’ by which the Sphoeria was 
called forty or fifty years ago by those colonists who then took 
interest in scientific matters, and which properly describes the 
curiosity as a caterpillar which apparently devolopes into or 
produces a plant. I think it a pity that our IVansactions should 
be disfigured by a vulgar corruption, however common. 

Bphoerias are far more common than is generally supposed. 
As many as fifteen or twenty have occasionally been found, in 
my presence, in the course of a few hours, when forming a 
short len^h of side-cutting, and no doubt many others were 
dug up without being observed. This has always occurred in 
koromiko scrub or the lightest of scrubby bush-— rangiora, 
karamu, tutu, &c. Though 1 have heard it asserted that 
Bphcerias were generally tound under rata-trees, I never yet 
met with one in such a situation, but have often seen them dag 
out in plaoea a mile or more from a rata. Although, as a rule, 
there is only one shoot, and that proceeding from the back of 
the caterpillar’s neck, yet an instance is recorded, I think in 
our Transactions, of shoots procoeding from both ends of 
the insect. It often happens, too, that, if the original shoot 
has been broken off by any accident, a second one springs up 
alongside it to replace it. Again, it is by no means unusual for 
shoot to fork above ground and produce two spikes of 
sporanpa, and these sometimes fork again ; so that, in one^ 
instance which one of my sons found at Momahaki, beyond 
Waitotara, there wetts eight or more spikes. 

As regards the main question started in Sir W. BnUer’s 
paper , 1 may note that, if a Sphosria is divided longitudinally, 


* Tram. K.Z. Xaslti vol. txvii., art. xtL 
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Aet, LXIV . — Notes on some Bocks from the Kermadec 
Islands. 

By R. Speight, M.A. 

[Hea4 before (he Philoeophical Institute of Canterbury^ Snd October, 

1895 .] 

By the kinclnees of Captain Hutton 1 have been allowed to 
examine some specimens of rock in the Canterbury Museum 
which were brought from the Kermadec Islands by Mr. Park. 
The sj^cimens are all small, and 1 have been unable to do 
more than examine them microscopically. 1 have been unable 
to identify them completely with any of those described by 
Professor Thomas in the ** Transactions of the New Zealand 
Institute/* vol. xx.,*'' though some of them correspond in part. 
They are all volcanic, and belong to the intermediate division, 
with the exception of the drst, which is a doubtful tachylyte. 
They all exhibit rather higher specidc gravities than is usual 
in such rocks. 

Tachylyte (Macaulay Island). 

This Sj^ciinen is from Macaulay Island. It is black in 
colour, and has the lustre of pitchstone. Its specific gravity 
is 2*49, which is rather low for a basalt-glass, but corresponds 
to the value for a tachylyte. It fuses under the blowpipe, but 
does not dissolve to any great extent in hydrochlbrio acid ; 
though after digesting the {^wdered rock for several days 
with this acid a quantitv of iron was dissolved out. It thus 
corresponds with tachylyte as regards specific gravity and 
fusibility, but differ as regards solubility. However, the 
last does not appear to be at all constant in the case of rocks 
which are undoubtedly tachylytes. 

Under the microscope in ordinary light it is brown in 
colour, with numerous small grains of magnetite and micro- 
iiths of feldspar, the arrangement of which shows well marked 
fluxion structure. It is rather opaque, and only very thin 
sections transmit light. 

With polarised light crystals of augitc, feldspar, and mag- 
netite are visible, thou^ none of them are large enough to be 

* See Trans. N.Z. Inst., vol. xx., art. xli., ** Notes on the Rooki of the 
Ketmadeo Islands,*’ by Professor A. P. W. Thomas, M.A., P.L.S., Ao. 
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seen with the naked^eye. The feldspar is probably iabradorite 
or anortbite, as the method of determination by the extinction 
of twin lamellflD gave very high angles. Some of the crystals 
exhibit zonal stiiicture. Tne cr^^stals of augito are small 
and occasionally twinned. The ground-mass consists almost 
wholly of glass, in which are feldspar rnicroliths and grains of 
magnetite. The rock must therefore bo classified as a volcanic 
glass, and the presence of magnetite and augite shows that it 
belongs to the oasic series. From its chemical and physical 
prope^ies it would probably be called a tachylyte. This rock 
appears to be the same as that described by Professor Thomas, 
but I did not notice the pleochroic mineral mentioned by him. 

Andesite (Macaulay Island). 

This rock is dark in appearance, and has a sijeciiie ^avity 
of 2*87. Small crystals of porphyritic feldspar are visible to 
the naked eye. On examining it microscopically this appears 
to be the only porphyritic mineral, though the specimen w^as 
so small that others might very well exist. The angles of 
extinction were again high, so that it is probably Iabradorite 
or anorthite. The feldspar is not weathered, and contains 
numerous small inclusions, and often shows unduloso extinc- 
tion* The ground-mass is semicrystallme, and contains mi- 
croliths of feldspar and other dark material. The rock ap- 
pears to belong to the andesite group, both from its spectnc 
gravity and its microscopic appearance; but the absence of 
any ferro-magnesian mineral renders its accurate classifica- 
tion difficult. 

Augite-andesite (Macaulay Island). 

The external appearance of this rock is dark-grey, with 
feldspar crystals plainly visible. The specific gravity is 2*7* 
On examining it microscopically it appears to oe composed of 
a semicrysteXline ground-mass, with porphyritic crystals of 
feldspar and augite. The feldspar is in moderately large 
crystals up to ^in. in length. They are clear and tree from 
inclusions* The extinction-angles render it probable that it 
is Iabradorite or anorthite. The crystals of augite are small. 
The ground-mass is full of ^ains of magnetite and feldspar 
rnicroliths ; very little glass is present. The rock theremre 
appears to be an augite-andesite. 

Andesite (Siinday Island). 

This speein^eu was much weathered, and an accurate 
description is therefore difficult. It is light-grey in colour. 
Specific gravity, 2*66. Crystids of feldspar are visible with the 
naked eye, and under the microscope show the twinning of 
plagiocflase. From the extitietion-angles it is probably Mb* 
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radorite, though they are by no means so high as those of the 
feldspar in the other rocks. The only other porphyritic mineral 
observed was augite, but the crystals were verv small. The 
ground-mass is semicrystalline, and full of dark grains, pro- 
bably of magnetite. The general appearance of this rock and 
its specific gravity render it probable that it is an augite- 
Andesite. 


Abt, LXV . — On a Deposit of Moa-bones at Kapm. 

By Captain F. W. Hutton, Curator of the Canterbury 

Museum. 

{Head bt»/ore Philosophical Institute of Canterbury, ?th Aiigust^ 

Plate XXXVI. 

In September, 1895, a paragraph appeared in a local news- 
paper stating that some moa-bones had been found in South 
Canterbury. 1 therefore visited the place, which was at the 
Kapua Settlement, near the head of Waimato Gorge. The 
bones had been found when sinking a well, and, after having 
satisfied myself by probing that there wore a large number of 
them, I secured for the Canterbury Museum the right of digging 
them out. Being obliged to return to Christchurch, owing to 
the University session not being over, I sent Mr. W. Sparkes, 
taxidermist, to superintend the excavations, which he aid in a 
most satisfaotorv manner, the result being the largest and 
most varied collection of moa-bones ever obtained from one 
place. The remains of carinate birds were few, and none of 
them belonged to still-living species. 

A large number of badly-preserved and young bones were 
left on the ground, and of those which arrived at the Museum 
many were reject^ as not si^ciently perfect to admit of 
measurement. After this was done there remained the follow- 
ing:— 
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If we allow half as many i^ain for the discarded bones wo 
have a total of 1,123 metatarsi, representing probably not less 
than 800 birds. It will be noticed that more than half the 
bones belong to Mdonornis, Next come Euryapteryx and 
Dinomis ; while Pachyomis is only half as numerous as the 
two latter genera. This is very different from the collection I 
obtained for the Otago Museum from Hainilton’s, where, out of 
176 metatarsi, 57 belonged to Euryaptftryx, 62 to Pachyomis, 
32 to Meionornis, and 26 to Dinomis, the most abundant 
species being Pachyomis clephantopus. 

Mode of Ocourhekce of the Bonek. 

The hills north-west of Waimate send out a spur in a 
southerly direction to the Waihao River. This spur is crossed 
by a narrow gorge, known as the Waimate Gorge, which, 
after crossing the spur, opens out into a plain, about three 
miles long and one mile broad, at a distance of four miles from 
Waimate. This is the basin of a former lake, which was 
drained by the stream which runs through Waimate Gorge. 
To the north the plain is bounded by Paleeozoic or Older 
Mesozoic hills, and on the south by a low, narrow ridge of 
Tertiary rocks, which separates it from the valley of the 
Waihao River. The plain is about 300ft. above the sea, and 
the valley of the Waihao is about 100ft. lower. When the 
settlers first came to the place the lake was not quite dry, for 
a small pond still remained close to its former exit, at the 
entrance to the gorge. This pond has been lately drained, 
and it was there where the bones occurred. The drain, which 
was 7ft. deep, did not disclose a single bone, although there 
are bones on both sides of it in patches. The patch dug out 
for the Museum was on the eastern side of the Government 
drain, and was on the section belonging to Mr. T. A. 
McDonald. The area excavated was SOR. by 20ft., and the 
section was as under : — 

3. Pale-yellow clay, 4ft. thick, soft and wet in places. 

No moa-bones. 

2. Black sandy clay, l}ft. thick, with a few moa-bones. 

1. Tough blue clay, 4ft« to 5ft., full of moa-bones. 
Below the patch of bones the blue-clay still continued down- 
wards, but without any bones in it. The bones were mixed, as 
UBuali with large quantities of moa-stones — chiefly of white 

J uartz— of all sizes, from mere sand up to pebbles l^in. in 
iameter, thus proving that the bodies of the moas were 
floated into the lake before decomposition. No large timber, 
or other evidence of floods, was found ; only a few small stioks 
here and there. There were large numbers of bones of young 
moas ; but no egg-shell was found, nor any land or fresh-^ 
water Mollusea. 
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The origin of this old lake is very obscure. There are no 
extinct volcanoes in the neighbourhood^ and there is no evi> 
deuce of the former existence of a glacier. An unequal move* 
ineut of tiie land appears to be the most probable cause ; but, 
be this as it may, it is evident that it was only during a por- 
tion of the lake's history that the bodies of luoas were floated 
into it and buried in mud. It is possible, but not probable, 
that no uioas lived near the lake before that period, but cer- 
tainly they lived there afterwards, although none were buried 
in the lake. Consequently we must suppose that different 
climatic conditions prevailed during the time the moa-deposit 
was formed from that which followed, and, probably, from that 
which preceded it also. The burying of the moas was, most 
probably, due to floods, caused either by heavy rain or by the 
rapid melting of snow ; and if trees were also washed into the 
lake they must have floated to a greater distance than the 
moas—perhaps out of the lake altogether. The peaty layer 
above the bones seems to show that the diluvial epoch was 
followed by a specially dry epoch, which allowed vegetable 
growth to accumulate on the bottom of the lake ; and Mie dry 
epoch was succeeded by the present one. Evidently the bone- 
deposit is an old one. 

Spkcific Chauaotkks in the Dinoknithid^. 

Whenever wo find an anatomical structure tolerably con- 
stant in the moas we nearly always find it exhibited by 
bones of very different sises— so different, indeed, that we 
cannot suppose the two birds to which the bones belonged to 
liave stood in the relation to each other of parent and off- 
spring. If, therefore, the term ** species” can be defiued as a 
group of individuals which resemble each other as much as 
parents resemble their offspring it is evident that we have 
two or more species belonging to the same genus, and that 
the peculiar anatomical structure is of generic value. When, 
liowever, we come to look for other characters except size to 
distin^ish between the species we generally find that the 
subordinate anatomical characters are so variable that they 
cannot be relied on for specific diagnosis, and we have there- 
fore to fall back upon measuremeiits of the bones. In fact, 
structural characters, when not of generic importance, are 
merely individual variations which are not transmitted. But 
there is often in each series a complete set of connecting links 
between the largest and the smallest bones, so that we feel 
doubtful where to draw the dividing-line. In my former paper 
on the moas of New Zealand^ I took individual skeletons, or 
parts of skeletons, as guides for arranging the other bones into 


* Trans. K.Z. lost., vol. zxlv., p. 98. 
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species ; but the present large collection — all from one place — 
enables me to pursue another system, and to ascertain which 
bones belong to different species by the method of averages. 
The advantage is that we thus find the commonest or most 
typical form of each species, while by the former method we 
may taking an exceptional bird as our guide. 

The result of my examination is to show that, although 
the species do, undoubtedly, often pass into each other, still 
the connecting links are comparatively rare, while the main 
body of the individuals of a group are well separated from the 
main body of individuals of another group ; or, in other words, 
the individuals form clusters with only a few connecting links, 
lliese clusters or groups I take to be species ; and this has 
made me abandon the following specific names formerly pro- 
posed by me, although some of them may, perhaps, have to 
M used in the future as varietal names : Dinomis vaMus, 
potens, and strenms ; Palapteryx plena ; Euryaptoryx com,- 
pacta ; and Pachyomis valgus. 

33ie classification of the moas has been farther compli- 
cated by the idea that the sexes roust have been of different 
sizes. This ides, discussed and rejected by Sir Bichard Owen,** 
was again brought forward by Sir Julius von Haast, and was 
subsequently developed by Mr. B. Lydekker. It has, how- 
ever, no positive evidence in its favour, but, as Mr. Lydekker 
himself says, is an inference from the case of the Apterygides, 
in which the females are larger than the males. But the 
measurements which I have made of 2,010 leg-bones of the 
Dinomiihida by no means confirm this inference; on the con- 
trary, they show distinctly that, in several species at least, 
sextial differences of size are very slight, if any; and this 
result I take to be the most important part of my investiga- 
tion. The evidence for this statement will be given in tbe 
remarks on the. species, but it will save much repetition if I 
here give an outline of the reasoning employed. 

In the first place, if the sexes of a species are of different 
sizes, these two sizes will be more numerous than other sizes 
which are individual variations from the average, and a 
species would consist of two groups or clusters. But we must 
remember that tlu's mig^t also be doe to the existenoe of two 
varieties of different sizes, too closely connected by inter- 
mediate sizes to allow us to call them separate species. 

In the second place, we may fairly assume that the sexes 
lived together and had the same habits. If the moas were 
monogamous— os are the kiwi,, the emu, and the cassowary — 
we should expect each sex to be equally numerous. If, how- 
ever, th^ Were polygamous— as are the rhea and ostrich — ; 

* Tram. Zoot. S «o. of Zoodon, vd. ill., p. SNl. 
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then thti femalua would outnumber the males, but w'e should 
expect to iind the same proportion between the sexes mait)- 
tained in each locality. On the other hand, two varieties of 
a species might, very probably, have different geographiciil 
distributions or different habitats. This may enable us to 
distinguish between varieties and sexes, and to test the 
Validity of supposed species. 

In the third place, we may assume that if a considerable 
difference in size uetweon the sexes existed in one species it 
existed in all belonging to the same genus ; and, vice verad, if 
there, was no soxuad difference of size in one species, probably 
there was not much difference in others. Consequently, if 
two different sizes of a species occur frequently, they are 
probably due to sexual differences; if, however, this only 
occurs occasionally, it is probably due to the existence of two 
varieties. 

Another inifiortant result of these measui*cments is to 
show that of all the leg-bones the tibio-tarsus is the least 
variable and gives the best specific characters. 


Explanation of the Diaqbamb. 

While a knowledge of the width at the extremities of the 
Umb^bones is necessary for their generic determination, the 
specific characters chiefly depend on the length and on the 
width of the shaft in the middle. I have therefore drawn a 
set of diagrams showing both of these measurements and also 
the uum^r of bones agreeing with them, these being ex- 
pressed by numbers in the sc^uares ; consequently these dia- 

K ams give the length and nud- width of each of the 2,010 
loes which 1 measured. An examination of them will 
show what I mean by the bones being arranged in clusters ; 
generally with one, but occasionally wdth two, points of 
concentration within what I take to be a specific area. It 
will be noticed that it is only occasionally that the lines 
defining the species are arbitrarily drawn — usua^ there is 
a distinct indication of a break. My greatest dimoulty has 
been to distinguish between the leg-bones of Evavapteryx 
crasaa and those of Meionomu caamnnm. The leg-bones of 
these two species pass completely into each other, and in 
Rawing the line of division I have been guided by the pro- 
portionate numbers of skulls and sterna of Meionomia and 
Eitruapieryx respectively. Taking these as guides, I have 
dividea the lag-bones into somewhat similar proportions; and 
sdthbnghi doi^esa, some bones of crasaa are included in 
aaamnm^, and seme of the latter in crossa, I do not think 
that the general results much, and it cannot invali- 

date tbe conclusions arrived at as to the average dimensions 
of the legrbones in each species^ 
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In 8ome doubtful cases I have been guided by the pro- 
portionate numbers of the other bones of the leg. , For 
example, the tibiee in IHnonm are more easily separated into 
three groups than are the femora or the metatarsi, and so I 
have taken them as a guide for the otlier bones. 

In my paper on the axial skeleton of the Dinurniihidce * 
1 have given the generic characters of the vertebral column, 
pelvis, and sternum ; in the present pajier, therefore, 1 have 
only mentioned those of the limb-bones ; and the table at the 
end gives the average dimensions of these bones, in milli- 
metres, for each species. 

Genus DINORNIS. 

The femur is distinguished by its short head and the flat 
internal trochanterial surface. The shaft is usually round in 
transverse section, but sometimes flattened from front to back. 
The linea aspera is broken and often not well marked. The 

K 'iteal depression is short and rather deep ; the two rough 
rosities (for the heads of the gastrocnemius?) are separated 
by a smooth longitudinal groove. The distal intercondylar 
fossa is deep on the inside, sliallow and broad on the out- 
side. 

The tibia has a length of 12 to 13 times its width in the 
middle of the shaft. The shaft is long and slender, often 
slightly curved, and its antero-outer surface is convex in the 
middle. The extensor bridge and its tubercle are directed 
above the top of the outer condyle. 

The metatarsus has a length of more than 7 times the 
width in the middle. The proximal articular surface has its 
inner margin nearly straight and its outer margin rounded. 
The second trochlea is short, not much longer than the fourth, 
and its base is broader than that of the fourth. 

None of the scapula -coracoids showed any trace of a 
glenoid cavity, but several have a depression on the inner side 
at the anchylosis of the two bones, which might perhaps lead 
to a mistake. The only cases of a supposed glenoid cavity are 
those reported by Mr. H. 0. Forbes,! and, as both these fones 
are in his possession, I cannot offer an opinion on them. 

llXNOBNTS XAXIMVS. 

D. maximus and JG. altus, Owen. 

D. maximus (female only), L^ekken 
D, maximus and D. vaUdua, Hutton. 

The number of leg-bones meiMured was — metatarsi, SO ; 

* Trans. N.Z. Inst., vol, ixvib, p. 167. 
t Nature, 14th January, ISSS. 
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tibicB, 3,1 ; femora, 25. The femur, relatively to the tibia,, is 
rather shorter than in the two next species, being considerably 
less than half its length. The diagrams show that D. maximiis 
and D. robustiiH are closely connected : the separation is fairly 
distinct in the tihife, but it is not possible always to distin* 

S ’sh tlie metatarsi and femora of each. Nevertheless, as the 
erence in size between the typical I), vuiximus and the 
siuallor form of D. rohnstm — called by me D, potem — ^is about 
one-third, we cannot suppose them to belong to a single 
species. Mr. Lydekker supposes that this species is tne 
female of D, rohmtm ; but the distribution of the forms is 
against the idea. At Glemnark and at Enfield the remains of 
1), maximuH were nearly three times as numerous as those of 
D. robustus. At Kapua they were about equal, and at Hamil- 
ton i>. maximus was not represented at all. 

The metatarsi and femora show one point of coucentration 
only, but with the tihise there are two, one of w^hich has a 
length of dlin., the other of 33in. It is possible that these 
may indicate sexual differences, but more probably they 
are varietal. The feinur varies very much in thickness, 
and some of those included under D. rohustus may belong 
here. 

The sternum has a breadth just below the costal border of 
8*6in. to 9in. 

The pelvis has a length of 24in. ; the breadth at the anti* 
trochanters is lO-fiin. ; and the depth of the preface tabular 
part of the ilium is 7*5in. to Bin. 

Dinornih bobuktus. 

D. robustuSt Owen. 

JJ. tnaximus (male), Lydekker. 

D, robustm and i>. potem, Hutton. 

The number of leg- bones measured was — metatarsi, 39; 
tibiae, 85 ; femora, 40. The femur is about half the length of 
the tibia. The sternum has a width of 7in. to Bin. just below 
the costal border. The pehis has a length of about 21iQ. ; its 
width at the antitroehanters is lOin. ; and the depth of the 
antacetabulor portion of the ilium is 6‘5iu. 

The diagrams of this species show that not only do the 
tibiae concentrate on two points, with lengths of 80in. and 
37in. respectively, but the femora also show a slight tendency 
to a double concentration. This may be due either to sexual 
differences or to the existence of two sub-species. If the first 
is the true explanation it is probable that the smaller fbrm 
(potens'^ is the female, for an individual of this size was 
found, m 1861» at Tiger HiU, accompanied by four half«grown 
chicks. 
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DmORNIB ToaosuB. 

D, struthioidcH (part), Owen. 

D. gracilis and 1), stmthioides, Haast. 

D, sp. (robustus) and D, slmthiouhs (part), Lydokkor. 

D. torosuSf D. atrenmSt and Pal, plena, Hutton. 

The number of leg-bones measured was— metatarsi, 55; 
tibiae, 38 ; femora, 35. The sternum has a width of 5’5in. to 
6-2iD. just below' the costal border. The length of the 
is about 17in. ; its width at the antitrochanters Bin. ; and 
the depth of the antacetabular portion of the ilium about 
5in. 

This species is well marked oil from D. robustus, and 1 
was evidently quite wrong in subdividing it. There are not 
two sizes, but each bone shows a sinsle point of eoncontration. 
Here, therefore, we have good eviaence that the two sexes 
were practically identical in size, and consequently it is 
probable that the same held good with the larger species of 
Dinornis, Certainly it does away with any argument based 
on the different sizes of the sexes in Apteryx, 

Genus MEGALAPTEHYX. 

The femur has a short liead with slightly constricted neck. 
The shaft is slender, slightly compressed laterally in the 
middle, and the anteiior surface is curved longitumnally in 
the antero-posterior plane. The linea aspera is well marked, 
but the popliteal tuberosities are obsolete. The popliteal 
depression is short and shallow. Tlie distal intercondylar 
fossa is deep on the inside and shallow on the outside. 

The length of the tibia is 12 to 14 times its width in the 
middle. The procnemial ndge is nearly straight. The shaft 
is convex both before and l^hind, and is more nearly oval 
in transverse section than in any other genus. The ex« 
tremities are but shghtly expanded, and the extensor bridge 
and tubercle are directed above the top of the outer con- 
dyle. 

The length of the mtatarsus is between 6 and 7 times the 
width in the middle. The proximal articular surface has both 
its inner and outer margins rounded. The foramina above the 
insertion of the tibialis anticus. usually open anteriorly into a 
deep depression, and their posterior openings are nearer 
together than in other genera. The posterior surface of the 
shaft is more rounded than in any other genus. The troobless 
diverge strot^y : the second is short, its outer surface with a 
deep depression, and its base markedly broader than that ol 
the fourth. The two trochlear gorges are of about equal 
depth. 
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MeOALAFTEKYX TRNriPKfi. 

Af. tenuipes and M, heotori (feinalo), Lydekker. 

Only two metatarsi and a dorsal vertebra were found. 
The dimensions of the best-preserved metatarsus are given 
in the table ; the other was smaller, having a length of 
185mm. 


MeGALA 1»TEBVX HBOTOlll. 

M. hectori, Haast. 

JIf. hectori (male), Lydekker. 

Of this species there was one complete and well-preserved 
leg, the dimensions of which are given in the table. It is 
larger than the type, but has the same slim character ; while 
JUT. tenuipes is stouter, and has a relatively shorter metatarsus. 
The perforation in the groove between the third and fourth 
metatarsal bones, which is given by Sir Julius von Haast as 
a generic character, is not constant. 

Genus MEIONOBNIS. 

In the femur the head is moderately long and the neck 
much constricted below. The internal trochanterial surface 
is deeply concave, sometimes even excavated. The shaft is 
slender and rounded in transverse section ; the linea aspera is 
well marked, rarely broken. The popliteal depression is short 
and rather shallow ; the two tuberosities are confluent and 
situated at the apex of the depression. The distal inter- 
condylar fossa is deep on the inside, variable on the out- 
side* 

The length of tbo tibia is 10 to 12 times its mid-width. 
The shaft is slender and straight; its antero-outer surface 
flattened. in the middle. The distal extremity is moderately 
expanded inwards ; the bridge and tubercle directed towards 
the inner condyle. 

The metaia/rme has a length of 4 to 6 times its mid-width. 
The proximal articular surface has the inner margin ridged in 
the middle. The proximal interosteal foramina open anteriorly 
into a deep depression, on the inner margin of which there is 
a small rou(^ tubercle. There is often a distal interosteal 
foramen in gi*oove between the second and third meta- 
tarsal bemes, am occasionally one between the third and 
the fourth. The trochlem do not divert very widely : the 
second is locmr than in the other genera ; its outer surface 
has only a mallow depression, and its base is narrower 
thill that of the fourth. The ^rge between the second and 
the third is not so deep as that between the third and the 
iour^. 
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Mbionobnib casuabinuh. 

Dinomis casucurinns and D. rheides, Owen. 

Meionornis casuartnus, Haast."^ 

Anofiialopteryx oasuarina^ Lydekker. 

Syomis casnarimis and S* rfieides, Hutton. 

The number of leg-bones measured was — metatarsi^ 327 ; 
tibisB, 301 ; femora, 276. The sternum has a width below the 
costal border of 5‘2in. to 6‘8in. The pelvis has a length of 
16in. to 18*5in. ; the width at the autitrochanters is Bin. to 
9'7in. ; and the depth of the pre-acetabular portion of the 
ilium is 4'7in. to 5in. 

I have already explained that the line drawn between the 
leg-bones of this species and those of E. crassa is artificial, as 
the two overlap. The large number of bones of this species 
proves clearly that there are not two sizes, for there is only 
a single point of concentration in each bone. 

If the metatarsus is the typo of D. rheides, then it is the 
largest form of M* casuarinus* In all probability the skull 
with neck in the Wellington Museum, referred to by Pro- 
fessor Parker as Mesopteryx, sp. b, \ belongs to it, and perhaps, 
therefore, we should be justified in considering it as a g<m 
species, for the skull seems sufficiently distinct. 

MeIONOBNIB DIDINUS. 

Dinornis huttonii and P. didinus, Owen. 

Meionornis didifonnis, Haast. 

Anonialoptcryx didiformis (part) and A, didina, Lydek- 
ker. 

Mesopteryx didina, Hutton. 

The number of leg-bones measured was — metatarsi, 72; 
tibiad, 68, femora, 66. The width of the sternum below the 
costal border is 4in. to 4*6in. The length of the pelvis is about 
15’fiin. ; and its width at the antitrochanters is about 7m. 

Here, again, we have only a single point of concentration 
in each bone, showing that there was no difference in size 
between the sexes. The tibia is well marked off from that 
of M* casuarinus, but the other two bones show many inter- 
mediate varieties. However, Jf. didinus is distinguished from 
M* casuarinus by its relatively longer metatarsus. The two 
cannot bo different sexes of one species, because their distribu- 
tion is so different! At Enfiela, M* didinw was far more 

* In Buryapteryx rhsideSf Haast, tbs mstatani alone belong to 
D, rheides: the rest of the skeleUm it partly M. didinus uid partly 
P. inhabUis. 

t Trent. K.Z. Inst., vol, xxv., p. 4, pi. 1. 
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abundant than M. casuannus, while exactly the opposite was 
the case at Hamilton, Kapna, and Glenmark. Moreover, bones 
of M, didinm were common in the cave at Castle Uock, 
Southland, explored by Mr. A. Hamilton, while M, casm- 
riims was not even represented. It is therefore almost 
impossible that they could have been male and female of 
one species. 


Genus EURYAPTERYX. 

In the femur the head is long and rises nearly as high as 
the trochanter ; the neck is slightly constricted below. The 
internal trochanterial surface is concave or excavated. The 
shaft is very variable in shape, usually flattened from front 
to back, but sometimes it is laterally compressed ; the linea 
aspera is not well defined. The popliteal depression is roo* 
derate, the two tuberosities confluent or nearly so, chiefly 
situated at the apex of the depression. The distal extremity 
is much expanded, and the intercondylar fossa is very deep on 
both sides. The following characters distinguish it from the 
femur of Meionomia : Tne head is longer and rises more 
rapidly, the anterior surface of the shaft is flatter, and the 
distal end is more expanded. 

The length of the tibia is between 8f and 11 times the 
width of the shaft in the middle. The shaft is straight and 
stout, the proximal posterior surface concave; the antero- 
outer surface flattened in the middle. The distal extremity is 
less expanded inwards than in Pachyomis^ and is nearly 
always less than 3’8iri. in width. 

The length of the vietatarmn is between and 4:f times 
the width of the shaft in the middle, which is nearly the same 
in all three bones of the leg. The proximal articular surface 
has the inner mar^n nearly straight (except in craaea). The 
TOoximal interosteal foramina open anteriorly into a deep 
depression, on the inner margin of which there is usually a 
rough tubercle. The trochleaa diverge moderately ; the second 
is long, with a shallow depression on the outer surface, its 
base is narrower than that of the fourth, but its anterior sur- 
face is as broad as that of the third, which does not project 
forward so much as in Pachyomia. 

In the Dunedin Museum there are two complete feet of 
Jr. gravut and in the Ohristohurch Museum there is a com- 
plete foot of H. ponderoaa mid another of JB, crasad, all 
obtained Item the sandhills at Shag Point. In all these there 
are only four pbaiangos in the outer toe, so that this must be 
considered the normed number in the genus. 


Ttsnt. Xnit., vol. xxv., p. 102. 
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fiUBYAFTBBYX (WAHBA. 

Ditwmis crassua, Owen. 

Emma craaaua, Lydekker. 

Sffomia eraasua, Hutton (notPalapteryxeraaaita, Haast). 

The number of leg-boues measured was — metatarsi, 108 ; 
tibiae, 99 ; femora, 101. This siteoies, although so difficult to 
disentangle from M. eaauarinua, is distinguished by its greater 
robustness, and by having a shorter tibia but longer femur. 
Here again the diagrams show only one point of concentration 
for each bone, so that them could not have been a difference 
in size between the sexes. 

The width of the atemum below the costal border is about 
S'6in., and the length of the body is bin. The length of the 
pelvia is 16in. to 17‘5in., and its width at the antitrochanters 
18 S'Sin. to 9in. 


EuBYAPTSBYX POMDSBOSA. 

Pahpteryx elephantoptu (part), Haast. 

Emma, sp. a, Lydekker. 

Euryapteryx ponderoaa and E, elephantoptu (part), 
Hutton. 

The number of leg-bones measured was — metatarsi, 26 ; 
tibie, 15 ; femora, 28. The width of the atemum below the 
costtd border is 6in. to 6'5in., and the length of the body 4‘6m. 
to 4'7in. The length of the pelvia is IBin. to 19in., and its 
width at the antitrochanters is 10'5in. to 11 'bin. ; the depth 
of the antacetabular part of the ilium is 6in. to 6in. 

The diagrams show a single point of concentration in the 
metatarsi and tibim, but the femora are diffused. The leg- 
bones differ from those of E. craaaa more in thickness than in 
length, but as a species it is well marked off, especially by 
its relatively longer and stouter tibia. 

EuBTAFTSBTX OBAVIS. 

Dinomia gravia, Owen. 

Euryapteryx gravia, Haast. 

Emeua gravia, Lydekker. 

Euryapteryx gravia and E. eompaeta, Hutton. 

The number of leg-bones measured was — metatarsi, 28 ; 
tibie, 12; femora, 16. The wid^ of the atenam bolow ^ 
costal bordm^ is about 5in., and the length ol tiie body 
"The len^ of thepsfvw is about 14‘^n., and its width at the 
antitroo^nters is 7in. to 8in. 

In this species none of the bones show a decided eonoentra- 
tion. It la very closely i^ied to E. emaaa, the limb-hmes 
having the same proportionate lengths, bat it is smaller. 
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and the femur and metatarsus are proportionately stouter. 
Also, there is often a transverse depression on the anterior 
surface of the metatarsus at the base of the fourth trochlea, 
which seems to imply some peculiar habit.'*' The skull is 
shorter and flatter than that of E. crassa, and usually the 
temporal fossas are deeper. 

Genus ANOMALOPTERYX. 

In the femur the head is moderate in length and the neck 
is well marked. The internal trochanterial surface is slightly 
concave. The shaft is slender, and slightly curved longitudi- 
nally on the anterior surface; the linea aspera indistinct. The 
popliteal depression is long, and very shallow ; the two tube- 
rosities are but slightly developed. 

The length of the tibia is from 12 to 13 times its width in 
the middle. The shaft is straight, and the antero-outer sur- 
face slightly convex. The distal extremity is moderately 
expandi^ inward; the extensor bridge and tubercle are 
directed above the outer condyle. 

The length of the metatarsm is from 5 to 6 times its width 
in the middle. The proximal articular* surface has its inner 
margin flat or concave. The proximal interostcal foramina 
open separately on the anterior surface, or into a shallow 
depression. Usually the trochlese do not diverge so strongly 
as in Megalapteryx, but this differs in different species. The 
second trochlea is not so long as in Metommis, and its base is 
not so broad as in Megalapteryx^ Usually there is a depres- 
sion at the base of the anterior surface of the third troclilea, 
but this sometimes occurs also in Meionomis. 

AnOKALQPTERTX FOBTIB. 

AnompXoptefyw fortis, Hutton. 

The bones belonging to this species were four metatarsi, 
two tibitie, five femora, a sternum, and a pelvis. Of the mta- 
twrzh the largest has a length of Sin. and a mid-width of 
l*4in. ; the sn^lest is 7*8in. long, with a mid- width of I Sin. 
In both of them the proximal width was 3‘8in., and the distal 
width Bin. 

Of the the largest was 16*8in. in length, I'Sin^ in width 
st the middle of the shaft, and 3*liD. at the distal end. The 
smallest wat Ifi'Bin. long, with a mid-width of l*8in. and 
a ^stal width of 9ih. 

Of the the largest was 10*2in. lon^ and the smallest 

was 9*6m. ; in both the mid-width was l*8m. and the distal 
width 8*8in. 

* Ifhis ebeuis alss ia 
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The sternum has distinct, but round and shallow, cora- 
coidal pits, very different from those of A, parva. The width 
below the costal border is 3*7in., and the length of the body is 
8’6in. 

The pelvis has a length of 15‘7in., and its width at the 
antitrochanters is 7 -Sin. ; the depth of the pre-acetabular 
portion of the ilium is 8'7in. It is relatively broader than the 
pelvis of A» parva, but resembles it in other respects. From 
the pelvis of M, didinus it can be distinguished by the coin- 

f )re8sed centra of the pre-sacral vertebras, and by the greater 
ength of the mass of sacral vertebra; (nuinl)ers 35-37), which 
have no transverse processes. 

As A.fortis is a species not mixed, either at Kapua or at 
Olenmark, with any other of the same genus, it will perhaps 

f ive us some idea of the amount of variation in size in the 
ifferent species of moas. I find that the metatarsus varies 
about J in length and in mid- width. The tibia varies ^ in 
length and ^ in mid-width. The femur varies ^ in length 
and ^ in mid- width. In the metatarsus both the distal and 
the proximal width vary about | ; but in the tibia and in the 
femur the distal width is the most constant element, the 
variation being only and ^ respectively. It thus appears 
that the metatarsus is the most variable bone. 

Genus PACHYOBNIB. 

In the femur the head is rather short, the neck thick and 
but slightly constricted. The internal trochanterial surface is 
flat, or slightlv concave. The transverse section of the shaft 
is usually oval, but it is variable. The linea aspera is broken 
and not well marked. The popliteal depression is short and 
deep; the two tuberosities are usuallv separated, and the 
inner one placed on the inner margin of the popliteal depres- 
sion. The distal extremity is much expanded ; the inter- 
condylar fossa nearly as deep on the outer as on the inner 
8^6. From the femur of Euryapteryx it may be distinguished 
by the shorter and thicker head, and by the internal trochan- 
terial surface being flatter. 

The length of the tibia is between 7f and 11 times that of 
the width of the shaft in the middle. The shaft is usually 
straight, but sometimes it is considerably curved inward ; its 
antero-outer surface is usually convex (flat in P. immanis). 
The distal extremity is much expanded inward, and the .distM 
width is almost always more than 8‘8in. The extensor bridge 
and its tubercle are directed at the outer condyle. 

The length of the metatarsus is from 3 to times that of 
its mid-width, which is always greater than that of the tibia or 
femur. The proximal articular surface has the inner margin . 
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einaated. The proximal interosBeous foramina either open 
separately on the anterior surface, or into a shallow depres- 
sion situated above the insertion of the tibialis anticus, and 
there is no rough tubercle on the inner margin of this depres- 
sion. The troohlee are much expanded, and the third pro- 
jects forward more than in any other species. 

The differences between the species depend more on the 
thickness than on the length of the leg-bones. 

PACBirOltKIS mHAMlB. 

Palapteryx nlephantopat (part), Haast. 

Dmonm tl^hantofus, var. major, Hutton. 

Pachyomi$ tmmanU, Lydekker. 

The number of leg-bones measured was — ^metatarsi, 18 ; 
tibiie, 7 ; femora, 9. I cannot distinguish the sternum and 
pelvis of this species from those of P. el^hantoptu. 

The diagrams show that, while the metatarsi are diffused, 
the tibiffi and femora tend slightly to concentrate on two 
points far apart. In the largw form the shaft of the tibia is 
much curved inwards, but it is nearly straight in the smaller 
form. This looks as if the species ought to be broken up into 
two, but the remains are too few to enable me to do so with 
confidence. In the metatarsus the proximal interosteal fora- 
mina [^ways open separately on the anterior surface, and 
there is no dejaression above the insertion of the tibialis 
anticus ; but thw does not hold good for bones from other 
localities. 

It is impossible to distinguish accurately between the 
metatarsi of this species and P. elephantojm, but the axial 
skeleton shows many differences. 

PAOtByOBiriS BPBPBANTOPUB. 

Dinomit ehphantopus, Owen. 

Paia^teryx alspkonkgnw (part), Haast. 

Paohyomis elmhant^us, Lydekker. 

ISwryapteryx tUphmtojput (part), Hntt<m. 

The number of kg-bones meamred was — ^metatarsi, 87 ; 
tilfits, 80 ; femora, 26. The width of the sternum below the 
oostal boMer is 7io. to Sin. The jwlms has a length of about 
SOin.. and its width at the antitrocdmnters is about lO'Sin. 

Oracentration ia fairly well marked in the metatarsi and 
fsmora. not in the tibia, which is unasual. In the meta- 
toMue tk^ proxkMl foramma open either separately on ^e 
antetdor aurame, or~ sometimes into a deiMresaion. Tba. shaft 
of ,tibm is nearly, always atrai^t, and its aatMo-nater 
;wMlawi:te-coni!ex. . , 

■ ■ ■'4X 
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PACHTORNIS INHABlLrR. 

Pachyomist sp. a, Lydekker. 

Pachyomis inhabilis and P, valgus, Hutton. 

The number of leg -bones measured was — metatarsi^ 8; 
tibiaB, 8 ; femora, 4. The sternum has a width of 6in. to 6*6in. 
below the costaJ border. The pelvis has a lengthy of from 
17in. to 20in.| and its width at the anti trochanters is 9in. to 
9-7in, 

This species is more slender than P. elephantoj^, and 
does not attain to so large a size ; the skull also is different ; 
but the two are closely connected. In the metatarsus the 
proximal interostecd foramina always open into a depression 
above the insertion of the tibialis anticus. 


CAEINATE BIEDS. 

Ha/rpagomis assimilis, Haast. — One tibia only. 

Nestor, sp. ind. — - One cranium, smaller than any living 
species. 

Fulica prisca, Hamilton. — Two broken tibiae. 

Aptomis bulleri, Owen (Buller’s ‘‘Birds of New Zealand,*’ 
Introduction, p. xxiii.). — A cranium, a pelvis, two femora, 
two tibiiB, a metatarsus, and two vertebree, equal in size 
to A, defossor, 

Notornis, sp. — One metatarsus. 

Cnemiorttis calcitrans, Owen. — A cranium and a pelvis. 


LEG-BONES FROM KAPOA. 
Avebagb Mbasubxmentb, vs Millirbtiuss. 


Dinorais maximus 
« robustuB 
^ toroBUB 

Megatapteryx tenuipas « 
« heotori 
MeionorniB oasuarinuB 
didinoB 

Eoryaptetyx pondecosa . 
oraBsa 
« graviB 
Anamaloptaryx fortia 
PaohyomiB imioaniB 

„ elephaiitopaB. 

^ inhabilis 
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Attx. LXVl . — On the Moa-boms from Enfield, 

By Captain F. W. Hutton, F.B.S., Curator of tho Canter- 
bury Museum, Christchurch. 

[JR«a<Z 6«/ore the PhiUnophical JnetUuU of Canterbury, 7th Auguet, 

im,] 

Thb mode of occurrence of the bones found in August, 1891, 
at Enfield, near Oamaru, has already been described by Dr. 
H. 0. Forbes in Nature for March, 1892. They were im- 
bedded in peat in a small swampy gully which runs across 
a field to join a stream which falls into the Waireka Biver. 
In the winter of 1891 Mr. Meek, the owner, determined to 
bring this swampy gully into cultivation, and the bones were 
found when ploughing it. 

In addition to the moas, bones of several carinate birds 
were found, mention of whi^ is made by Dr. Forbes in the 
papr already referred to, and also in the Trans. N.<^. Inst., 
vol. xxiv., t>. 188, Ac. These remains were taken to England 
by Dr. Forbes, and I am not aware of any description having 
b!^n published of them. 

In June, 1892, 1 made a preliminary examination of the 
moa-bones remaining in the Museum, as I had, at once, to 
make up some exchanges promised by my predecessor, and I 
read a paper to the Institute giving the results of that 
examination, at the same time saying that it was far from 
completed.’^' Since then I have had time to measure and 
compare all the bones in the collection, and I wish to place <m 
record the results of my measurements, so that they can be 
compared with those of the bones at Kapua. It will be seen 
that there are many points of difiSerence between the bones of 
the two localities ; and this miaht have been expected. li the 
difbrent species of moas have Imn gradually developed, their 
mses must have differed atdMerent periods ; aud, as there are 
gedomeal reasons for thinking that the Enfield bones are of a 
later date than those frbm Kapua, it follows that the differ- 
ences pobid>ly show the directions in which the species de- 
vekped during ^he interval, 

Aftsr rejeotiiig bones of young birds and otherii which wsxe 
too imperfect for measurement, 1 bad 1,081 leg*bones IMt, 
made up as follows 


* ^ Ktw Spseisf 0 f Heist/*: ftsai. K.Z, lust., vol. xxr*, p. 6. 
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— 

Metatarsi. | 

TibiBB. 

5 

1 

' Bknila. 

( 

1 Sterna. 

Pelves. 

Dinorsifi . . 

84 1 

17 

23 

6 

4 

6 

Mdionornis 

193 1 

900 

900 

52 

84 

21 

Survapteryx 

Paohyorois 

94 

47 ' 

43 

86 1 

106 

38 

8 

9 

5 

2 

6 

2 

Totals 

888 1 

296 ! 

867 

74 

1 45 

35 


The chief characteristic of the collection is the great nxtm- . 
her of bones of Meionomis didinut, one-third of the whole 
belon^ng to that species. 


Dinornis maximut. 

Metatarsi, 11 ; tibiss, 7 ; femora, 5 ; may be referred to 
this species. The largest metatarsus was 19-5in. in length, 
with a width of 2 'Sin. at the middle of the shaft ; but there 
was no tibia nor femur to match it. Indeed, the femora a^ 
pear to be smaller than those from Eapua, but the number is 
too few to base any well-founded opinion on. 

Dinornis robustus. 

Metatarsi, 4 ; tibiae, 8 ; femora, 8. These bones are too 
few to base any conclusions on ; but it does not appear to have 
been clearly marked off from the last species. 

Dinornis torosus. 

Metatarsi, 19 ; tibiae, 7 ; femora, 15. This smcies is very 
distinct from the la^t — ^more so even than at Kapua. The 
number of bones is not large ; but they show a concentration 
round a single focus with eaush bone, and no separation into 
two sizes which might belong to the two sexes. This is a 
satisfactory corroboration of the result arrived at by an exami- 
nation of the Kapua bones, and ought to set the question of 
the different sizes of the sexes in Dinornis at rest for ever. 

Meionomis easuarinus. 

Metatarsi, 74 ; tibiae, 64 ; femora, 78. The same difficulty 
exists as at Kapua in separating the leg-bones of this s^ies 
from those of K erassa. The metatarsus is tiie same as 
at Kapua, but the tibia and ffimnr aure rather larger. The 
numbers are, I think, quite sufficient to establish point 
satisfactorily. 

Ifetonomts didinus. 

Metatarsi, 119; tibie, 186 ; femora, 123, The tibia is very 
well separated, and the other two bones, althou|^ showing 
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connecting-links with JIf. casmrinns, have well-marked con- 
centration foci of their own, showing clearly that it is distinct 
from that species. Compared with the same species from 
Kapua, the metatarsus and the femur are the same, but the 
tibia is distinctly larger. There can be no hesitation in 
accepting this result, as the data are ample. 

In my former paper, already referred to, I placed a few 
bones doubtfully under the name of P. mgmceue. These, 
however, do not belong to Pachyomis, but lie on the border- 
land between M, didinus and E. gravis. On the whole, I 
have concluded that they are a variety of the former, and I 
have included them here. They consist of — metatarsi, 6 ; 
tibioB, 4; femora, 4. Possibly they are hybrids between the 
two species. 

Euryapteryx crassa. 

Metatarsi, 58 ; tibiie, 17 ; femora, 68. This species was, 
comparatively, less numerous than at Kapua. The tibia is 
larger, but the metatarsus and femur are the same. 

Euryapteryx ponderosa. 

Metatarsi, 16 ; tibiae, 14 ; femora, 28. These numbers 
are too small to give any results of value, but the bird 
appears to have been rather smaller and more slender than 
at Kapua. 

Euryapteryx gravis. 

Metatarsi, 20 ; tibia), 12 ; femora, 10. So far as these 
numbers allow us to form an opinion, it would seem that 
the tibia is considerably larger, while the femur is slightly 
smaller. 

Paehyorfiis inmianis. 

Metatarsi, 7 ; tibice, 4 ; femora, 7. The numbers are small. 
The tibias are all of large size, and none of them shows the 
curvature of the shaft which is so remarkable in the bones 
from Kapua and Hamilton. Two of the femora are larger 
than any found at Kapua. The average is larger because no 
small bones were found. 

Pachyomis elephantapus. 

Metatarsi, 21 ; tibiic, 17 ; femora, 15, There is in this 
species a most remarkable development in length without the 
great thickness characteristic of P. imnumis. The metatarsi 
reach a length of 267mm . ; the tibiaa, 622mm. ; and the femora, 
866toln., which are considerably greater than the largest from 
Kapua. The average, however, is smaller. 
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Pachyomis inhabilit. 

Metatarsi, 19 ; tibisB, 15 ; femora, 16. This species is far 
better represented than at Eapua — its numbers being nearly 
equal to those of P. elephantopm — and it appears to be dis- 
tinctly smaller. However, it must be remembered that the 
bones found at Kapua were too few in number to afford a 
reliable comparison. The following are the measurements of 
the smallest specimen 


— 1 

, ! 

Length. ! 

Proximal 
Width. 1 

1 

Htddto 

Width. 

Distal 

Width. 

Metatanns 




185 

81 

48 

106 

Tibia .. 


« • 

• « 

431 

187 

88 


Femur . . 


•• 

• • 

270 

09 

40 

[ 117 


All the bones, especially the metatarsus, are well marked 
off from those of P. elephantopiu. 


LKG-BONES FROM ENHELl). 

' Avbiuob Mbascbsmekts, nt Mmummuts. 


team. 


Diaomis muimu 
, robaatos 
. toroina 
Heiononiia oMuarinus 
, didinns 

Bnryaptaryx ponderoM 
, onus 

« gravis 

^aobyomis iamaais 
. slepbantopas 

, inhabills 



e0169 
08188 
46118 
48180 
80 80 
00184 
47 W 
44104 
MHO 
0814T 
00114 
















Melatanns. I Femar. 
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Abt. LXVII. — On the Discovery of Moa-remains on 
Biverton Beach, 

By G. A. Ewen. 

Communicated by Captain F. W. Hutton, F.B.8. 

[Bead before the Philosophical Institute 0 / Canterbury, 7th August, 

On the ISth March, 1895, MeBers. Oraves^ Brodrick, and 
Ewen discovered the skeleton of a tnoa [skeleton I.] on the 
Bandliills about eight miles from Invercargill, near the Inver- 
cargill-'Biverton beach road, and about one mile from the 
sea. These sandhills are constantly shifting with every gale 
that blows. Islands of sand are dotted about, held together 
^ flax-bushes, and marking the original level of the hills. 
Tbe bones had been buried beneath Bit. or 10ft. of sand, and 
were consequently in a very fair state of preservation. Only 
a portion of the pelvis was visible ; the rest of the skeleton 
was buried in the wet sand which hod not dried sufiiciently to 
be affected by the wind. The sand was scraped aw^ay, and, 
after an hour's work, the whole skeleton w^as exposed to view. 
The bird appeared to be lying as it had died, its legs doubled 
under its body, and its neck stretched out on the sand. The 
pelvis and ribs were brittle, but the leg-bones and vertebrae 
were in very fair condition. All the bones were gathered to- 
gether and removed to Invercargill. Unfortunately, the jolt- 
mg of the buggy over the hills damaged the tender bones and 
broke the sternum to pieces. However, the skull and larger 
bones arrived in safety. In a day or two they were dry 
enough to be packed, and were placed together in a box to be 
broumt to Christchurch. The gixxard-stones were found with 
the sWeton. 

A few days later, on the 18th March, two members of 
the same party discovered another almost-complete skeleton 
[skeleton II.] about half a mile from the spot where the first 
was found. As in the first instance, only the back of the 
pelvis was visible, the rest of the bird being buried in wet 
eand as before. The skull was a particularly good specimen, 
and the ribs and smaller bones were carried to Invercargill 
with less dama^ than on the former occasion. 

About two hundred tracheal rings were found with this 
dE:eieton. The ground around was searched for other skele- 
tons, but no other bones could be found. About 300 }^ards 
4way a considerable quantiW of egg-shell was, however, 
gMihmd together, enough to fill a pint measure. It is quite 
possible that, as the sand shifts in the course of time, other 
sMetons will be exposed to view. 
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Upon digging down about 2ft. we found some rotten flax- 
sticks, and a bed of water-worn shingle* Probably the birds 
had been drowned and washed down this old watercoarsoi 
became stranded, and were gradually buried beneath the acou- 
mulating sand. 

It has been stated that in the early part of this century 
the moa was hunted by the Maoris in ^uthland. 1 am of 
opinion that this statement is not correct, as Captain William 
Stevens, who was one of the earliest settlers in Biverton, 
states that he believes the moa has been extinct in Southland 
for many years, equal to several generations of the Maori 
race. 

They must at one time have been numerous, as the larger 
bones have been found in many parts of the district. In tms 
connection Captain Stevens has written me an interesting 
letter, which I (^ve in full. Writing on the 26th May, 1896* 
he sa^^s, ** I arrived here in the first week of 1843, and at 
that time there was a deal of talk among the natives about 
the moa, but I could never find that any of them had ever 
seen one — at least, a live one. What I heard about the moa 
was just handed down by tradition from father to son. I can 
give you some names of the oldest Maoris I knew, but their 
ages 1 could only guess. The following are the names of a few 
I was well ac<]|uainted with : First, Temarama, aged seventy, 
father of Topi, present chief of fiuapuke; second, Pekau, 
about eighty ; third, Temoau, about eighty ; fourth, Mokau, 
about eighty; fifth, Pararaoa, about seventy; sixth, Haumai, 
about eighty-eight. I could mention many more— *perhaps 
fifty more— but they were veiy old, and too imbecile to be 
relied on.** 


Note, by Captain P,. W. Hutton. 

Both of the skeletons referred to above belong to adult 
individuals of Dinomia maximvs^ as the following meaaufa* 
ments of the leg-bones and skulls will show (measurements 
in tnillirnetres) : — 


Tajrso-metatarssB 

Tibio-tarwxi 

Femur 


Skeletoti 1. 

Skeleton It 

! 


II 

U 

1 

]l 

tl 

U 

m 

117 

61 

165 

490 

184 

56 

m 

876 

dot 

69 

104 

899 

801 

66 

m 

891 

187 

66 

leo 

406 

146 

66 

•i 

m 
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Dimeaaioni of the Skullo. 



It appears, therefore, that the smaller bird has a broader 
eranium and slightly longer beak than the larger bird. There 
are also the following differences between the two skulls : in 
skeleton I. the basi-oodpital is not so deep, and the mamillary 
tnberosities are much more developed, than in skeleton II. ; 
the par-oeoipital processes extend further backward, and the 
Bupra-oocipital projects further over the condyle. The 
temporsJ fossa are rather shallower and narrower than in 
No. II.; and the squamosal processes are directed more 
forward. Also, in No. I. the eranium is shorter in the basi- 
sphenoidal region than in No. II., a line connecting the points 
of the post-orbital processes passing close in front the basi- 
pterygroid processes. The pre-maxilla are longer and con- 
sidertmly broader, and the mandible is longer and more 
curved downward, in No. 1. than in No. II. There are no 
feather-pits on either skull. 

With reference to other pturts of the skeleton ; In No. I. 
the toe-bones are smaller and the scapulo-ooracoids are 
stouter than in No. II. ; and there are considerable differences 
in the hamal rid^s of the thoracic vertebm. The pelves 
and sterna are too imperfoot for comparison. 

With No. I. skeletoo only seven tracheal rings were 
found ; they were of the hoop-like pattern, but were imper- 
feoUy ossified, being open in front, and were too fra^e tO' 
be pmserved. Among the fragments of the stemmn I found 
nine small pieces of eflg-shell, which had been picked up by 
the coUeotors with the bones. There can, I tbdhk, be no 
doubt but that this egg-shell was inside the bird when it 
died, and that, conseonoitly, it was a female; for, as the 
body was found on the sea-shore, it could not haye been 
f^ng on a nest. This skeleton has been presented to the 
Museum by Ewen. 

in No. lx. skdetcm ^ atlas vertebra is abnormal, as 
it has no bonv bridges toe the vertebral arteries; and the 
seointii tboracic vertebra (No. 28} appears to have been ah* 
chylOKd to; the pelvie vertebra, as it is missing. A nnmbet 
of traebeal tings were found iti&x the skeleton, and all ale 
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of the oval, slender, hoop-like type ; there were no thick, tnbe* 
like rings. 

So far I have merely stated the facts ; but it is impossible 
to avoid making a few speculations as to the meaning of the 
differences between the two skeletons. These must bo due 
either to (1) specific differences, or to (2) sexual differences, 
or to (3) individual variation. If the last is the case, we 
ought to find all sorts of intermediate variations, as well pro- 
bably as some more extreme than those exhibited by the two 
skeletons. If, however, the differences are duo either to the 
first or to the second cause they ought to be tolerably con- 
stant. If due to sexual differences, the numbers of each t]m 
ought to be nearly ecjual; but, if they are due to specinc 
differences, then one kmd might be much more common than 
another. 

The skulls of Dinornis in this Museum are not sufficiently 
numerous to enable me to form a definite opinion on the 
subject, but I am inclined to think that tnere are two 
types, which are equally numerous, but very different in sise. 

In confirmation of this view, I would Mint out that all 
the peculiar features of the skull of No. I. siceleton (with the 
exception of the great breadth of the premaxille) are also seen 
in Sir B. Owen’s drawing of the skull of the small specimen 
of X>. robuatut which was found at Tiger Hill, in Otago, and 
is preserved in the York Museum. Now, this Tiger Hill 
specimen was accompanied by four half-grown chicks, so that 
probably it was a female also. 

Perhaps the imperfect ossification of the tracheal rings in 
skeleton I. is another sexual character. 


Art. LXVIII. — On, the Behaviour of Ttoo Artuiem WelU at 
the Canterbury Mueeum. 

By Captain F. W. HarroM, F.B.S., Curator. 

[Bead before the Phitoeophieal ImtUfUe of Oantmiiury, 9rd July, UUf.] 

Pbbvioub to March, 1894, the Museum was supplied with 
water from a well sunk into the first water-bearing stratum, 
and pobably between 90ft. and 100ft. in depth, lliis failing 
to give a sufficient supply, a second well was sunk, whibn 
reached the second water-bearing stratum, at a depth 190ft. 
from the snifabe, on the 28rd March, 1894. A glass gangs, 
connected with this well, was put up inside the Museum mt 
the 9th April, and the height . wIum the water stood above 
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the stone sill of the bsick door of the Museum was registered : 
this was 9ft. .S^in. On the 11th it went down to 9ft. 6in., 
and on the 2lBt it had risen to 9ft. 8fin. This I call the 
“ deep well.” 

^Tfae top of the iron pipe of the old well— or shallow well 
— I found to be 2ft. lOin.. above the stone door'Sill, and the 
water stood 2in. or Sin. bolQw the top ; so that there was a 
difference of about 7ft. in the height of the water in the two 
wells. 

At this time the rainfall was not re^pstered in Christ- 
church, but arrangements were being made to put up a gauge 
in the Public Gardens; and Mr. A. L. Taylor, the hsM 
gardener, has kindly supplied me with the rainfall from the 
1st June, 1B94, to the Slst May, 1895. 

Meantime, as it was known that the artesian wells near 
New Brighton were affected b^ the height of the tide, I made 
hourly oraervations on three different days to see whether the 
Museum wells were also affected ; for, if this were the case, a 
tidal correction would have to be applied to every observation. 
I found, however, that the tide had no appreciable effect on 
either of the wells. 

At first 1 had some little difliculty in reading the deep 
well on account of the hydraulic ram, which would occasion- 
ally jamb ; but I remedied this by stopping it altogether and 
keeping it stopped during the whole period of the observations. 
These observations were made between 10 a.m. and 11 a.m. 
each day. As the glass gauge reached only to 10ft. above 
door-sill, all observations above that level could only be con- 
jectural, and 1 gave up making them. When the water rose 
above the top of the iron pipe in the shidlow well I made 
a cardboard collar to lengthen it. On account of letdcage 
these readings are only a]^roximate, but they are fairly 
accurate. 

The results of the observations I mve in a series of twelve 
diagrams, one for each month, on which the dally rainMl in the 
Public Gardens is also shown. In these diagrams the figures 
in the tight and left columns are the number of feet and inches 
from the datum-line on the doof-<tone, and to read the height of 
thedsepwell 7ft. must be added. Thus, on the 1st June, 1894, 
tile height of the shallow well was Sft. l|in., and that of the 
deep well 10ft., above the door-sill. The daily fluctuations 
the shallow well ate represented by a continuous line ; ' those 
of the o^p well by a broken line. The rtunfall is shown in 
the usual way at the bottom of each diagram. The figures, 
at tito top and bottom of the diagram are the days of the 
montii, and tim thick longitudinal lines divide the month into 
weeks. 
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I will first take the connection between the rainfall and 
the height of the water in the wells : — 

June, 1894. — May, 1894, closed with heavy rain, and on 
1st June both wells stood veiy high ; but, although slight rain 
continued at intervals until the 10th, both wells had fallen 
considerably by the 15th. Heavy rain on the 24th made 
them rise again. 

July, 1894. — During the first w’eek in July the wells again 
went down ; but the rain on the 8th and 10th, although not 
heavy, made them overflow and sent them up again to a 
height perhaps not much less than they had during the fii'st 
week in May. By the 24th they were down again. It is re- 
markable that the rain which fell on the 8th and 10th May^ 
although only0'17in. more than that which fell on the 24th 
June, should have sent the wells up so much more. Two expla- 
nations suggest themselves : one is that the rain of the 24th 
June fell more rapidly and, in consequence, ran mostly off the 
surface ; the other is that the rain or the 24 th June was local, 
while that of the 8th and 10th July was more widely spi'ead. 
I have not sufficient data to determine which of these two 
explanations is the more probable. The rain of the 25th Julv 
again raised the wells slightlv, but by the end of the month 
they had both fallen to lower levels than any they had stood at 
during the two months. 

August, 1894. — The rains of the 2nd and Srd August again 
raised the wells,* **'' but by the 8th they bad again fallen. Con- 
tinuous light rain from the 14th to the 19th raised them once 
more, but not so high as might have been expected. After 
this they sank, and before the end of the month had attained 
the average level. 

September, 1894.— Continuous light rain fell during the 
whole of the first week. Both wells again overflowed, and 
did not come down to the averse level until the 18th. Heavy 
rain on the 24th and 25th again sent them up, and they con- 
tinued high until the end of the month. 

October, 1894.-— Bain on the let and 2nd kept the wells 
up ; but they gradually fell during the rest of the month — 
there being no rain — until at the close they stood lower than 
they had done before, and the average level of June to October 
was never again maintained during the rest of the year. 

November, 1894. — In this month the rain was fairly well 
distributed, and the wells kept at an average which was Sin. 
below that of June to September, the drop from one to the 
other taking place during the dry weather in the middle of 
October. 


* The defect in the record of the deep WfU at this time le owing to- 

the ram having gone wfong. 
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December, 1894. — In this month the rainfall was very 
small, and the wells fell another inch. Towards the end of 
the month another fall of about Jin. occurred. 

January, 1895.— This month opened with rain, which, 
however, did not affect the shallow well, although the deep 
well rose. The next week, from the 6th to the 11th, was 
rainy, and both wells went up, falling again on the 16th. 
Showery weather once more raised them a little ; but after 
the 20th they both fell, and — especially the deep well — went 
down to levels not before reached. 

February, 1895. — Slight showers between the 3rd and 7th 
did not affect the wells, which continued to go down until the 
20th or 22nd, when the rain raised them u little ; but they had 
fallen again by the 27th. 

March, 1895. — There was practically no rain during the 
first fortnight of this mouth, and the wells fell slightly until 
the 20th, when four days of rain sent them up again to the 
level they had at the end of January. 

April, 1896. — During the first week of this month the wells 
fell slightly ; but rain occurred on the 8th and again from the 
12th to the 16th ; the wells rose to the level of the middle of 
January, and continued at this level notwithstanding that 
there was no more rain. 

May, 1895.— There was but little rain during this month ; 
nevertheless the wells did not fall, but kept steadily the aver- 
age of the latter part of April. 

The following table gives the average height of the wells 
and the rainfall for each month 


— 


Shallow Well. 

Decip UToll. 

n 

1894. 


Ft. in. 

Ft. in. 

In. 

May 


2 7i 

9 8 

(?) 

June 


a 10 

9 10 

1*84 

July 


2 10 

9 10 

aoo 

Auguitt . , 


a 10 

9 104 

2*51 

September 


a lOi 

9 10| 

846 

October . . 


a 9 

9 9 

0*50 

November 


a n 

9 7 

3*57 

Deoember 

1890. 

« « 

a 6 

9 5 

0*80 

January .. 

• « 

a 6} 

9 01 

2*28 

Fsbniar y • . 

t • 

a 

9 a 

1*21 

March *. 

* « 

a 4| 

9 a 

2*44 

April 

May 

e • 

** ! 

in 

» n 

1*71 

1*85 


It thus appears that both wells are very sensitive to rain, 
rigittg rapidly and falling again ; but not so rapidly as they 
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rise. Exceptions are the rain of the Ist and 2nd January^ 
which ^d not affect the shallow well although the deep well 
rose, and the rains of the third week in November, whicn had 
no effect on either of the wells. In both these cases several 
weeks of drought had preceded the rain, and it seems pro* 
bable that the dry ground soaked up the water and allowed 
none to penetrate to the reservoirs connected with the 
wells. 

But, although the wells rise with rain, they also rise with- 
out any rain being recorded. This may, perhaps, be some- 
times due to rain falling outside Christchurch — especially in 
cases like those of 2Sw July, 27th November, 12th De- 
cember, 16th and 27th March, and 9th May, when the 
shallow well rose rather before rain fell in Christchurch. On 
the 26th December heavy rain fell at Springfield and the 
Malvern Hills, although none fell at Christchurch. Both 
wells fell that day, but next day the deep well rose slightly, 
although the shallow well still fell. 

Far more important is the periodical rise shown on Sun- 
dajrs and holidays, which cannot possibly be due to rain, and 
which is specially noticeable in the rise of the shallow well 
every Sonda][. This well really rises every night, and on 
Simday morning does not fall as it does on week-days. The 
rise varies from ^in. to l^in., and the average is rather more 
than Jin. The same occurs with the deep well, but it is 
masked by the great and rapid fluctuations which take place 
in this well, ^ese, as recorded on Sundays, vary between 
— lin. and •f4in ; but here also the average comes out about 
fin. rise. On the Prince of Wales' Birthday (9th November), 
Christmas Day (Tuesday), and Good Friday (12th April), 
both the wells rose. On the Queen’s Birthday (24th May) 
the shallow well rose and the deep well fell. On toe anniver- 
sary of the province (Monday, 17w December) both wells firil, 
just as they generally do on a Monday. Easter Monday was 
rainy, and the wells rose with the rain. This periodic rise 
must depend on a constant supply of water, either from some 
lower-lyin^ water-stratum or from the bed of the Biver 
Waimaikanri, 

I have been unable to get complete information about the 
floods which took place in the Eiver Waimakartri during the 
year, .but I k^t a record of the north-west winds, and these 
are generally followed by floods; and, as these are the onlv 
floods unaccompanied by rain, t^ are the only ones which 
can be used to ascertain if the level of the wells Is afpseted by 
the height of ;the river. 

Hot norih-west winds occurred on the folloyring di^s: 
19th October, 9th and 10th Koverobec, 18th Nov^hw, 2«tb 
November, let December, 17th Deeamber, 71&, Bth, mid 9th 
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March, l/3th March, and 22nd April. Of these the hot winds 
of the Ist and 2nd December, and of the 7th, Bth, and 9th 
March, caused heavy floods in the river sufiicient to be noticed 
in the newspapers. The hot winds of the ISth and 24th 
November and of the 22nd April were accompanied by rain, 
and must therefore be omitted. With the other seven it did 
not rain, but that on the 9th November is complicated by the 
holiday. With reference to the others, the diagrams show 
that the wells fell on the 19th and 20th October and on the 
10th and ISth Noveml>er. On the 24tb they were stationary. 
On the let December they fell. During the heavy floods of 
the 2nd and 3rd the rise on the 2ud was no doubt d^ue to that 
day being Sunday, for on the 3rd the deep well remained 
steady, and the shallow well i^ose slightly. On tho 5th and 
17th December both wells fell ; on the 7th March they rose ; 
on the 8th tho deep well remained steady while the shallow 
well fell ; and bn the 9th the deep well rose and the shallow 
well fell. On these two last days the river was in high flood. 
On the 15th March the deep well rose and the shallow well 
remained steady. It follows therefore that the wells do not 
rise with the river, but are apparently unaffected by it. 

Up to the middle of January, 1895, the two wells fluctuated 
fairly well together, the average difference in height being 7ft. 
But on the 22nd January the deep well fell far more than the 
shallow well, and this relatively lower level was maintained 
until April, when the two wells nearly resumed their old rela- 
tions, the deep well being about 6ft. llin. higher than the 
shallow well. Possibly this may have been due to the water 
from the deep stratum being used for watering the streets 
during the hot months. 

B^e of the vagaries of the deep well between the 12th 
apd 29ih November may be due to large quantities being need 
for washing moa-bonas. During the latter part of October 
and again in December the height of the water in the deep 
well was very variable. Great falls occurred between the 
14th and 20tn December, mid between the 28rd January and 
the 2nd February, and a third between the 16th and 21st 
February. For these 1 cannot account. 

The oonolusions which^seem to be justified from the oh* 
eerrations of so short a penod as one year are as follows : — 

1* The deep well fluctuates more than the shallow well. 
This is, no doubt, partly due to the far ^ater number of 
wells sunk into the first 8tmtum» all of which would rise and 
lall towpther : consequently it wbuld require more water to 
raise tnem all an inch than if there were fewer of them. But 
it may be partly due to the head of water above the level of 
Ohrkktchnrbh being smaller in the deep stratum than in the 
sbidlow stratum. 
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2. Many flactuations, apparently erratic, are no doubt duo 
to irregular causes of which 1 can give no account— such as 
the stopping of rams; less pumping by windmills on calm 
days ; rainfall outside Ohristchurch ; watering the streets ; 
opening of new wells, &o. 

8. Certain fluctuations are sufiicienUy regular to show 
cause and effect: they are — (a) Bise after rain, unless the 
ground is very dry ; (b) rise at night, owing to less water being 
used. 

4. The rise at night in each well is about equal ; conse- 
quently, as the second stratum fluctuates more rapidly than 
we first stratum, the supply to the first stratum must be 
larger than that to the second, 

6. This rise without rain appears to be the main source of 
supply. It must bo due either to water running in from the 
bed of the Biver Waimakariri, or to some still lower water- 
bearing stratum leaking into the upper ones. 

6. The height of the water in the wells is not affected by 
the height of the river. It is therefore improbable that the 
supply is from a leak in the river-bed. 

7. The regular inflow— independent of rain— is, with each 
stratum, greater than the present outflow by night, but smaller 
than the outflow by day. 

Lastly, we come to the question of the annual rate of 
lowering of the water. Of course, one year’s observations are 
not enough to settle this point , accurately, but they are better 
than nothing. The shallow well stands about Ifin. and the 
deep well about 2fin. below the level of last year. The annual 
rainfall was 22'21in., which is 2in. or Sin. below the average; 
but I do not think that this will account altogether for the 
fall. Bo doubt heavy rain would make the wells go up again 
to last year’s level, but they would go down again in two or 
three weeks. 

The shallow wells are estimated by Mr. T. Danks to have 
fallen between 6ft. and 7ft. during the last thirty years, which 

g ’ves an average annual fall of between 2^in. and 2|in. Mr. 

Oakley has estimated that they have fallen Sft. m twenty 
years, which is rather more than l|in. a year. Mr. Oakley 
also thinks that the deep wells have fallen 8ft. in six or seven 
years, which is an average of f^in. a year. This rate of lower- 
ing requires further investigation ; bat no donbt it is serious, 
and increasing year by year. 
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Akt. IjXIX. — On the Affinities of Harpagornis: a Letter to 

Professor T. Jeffery Parker by U. W. Shufeldt, M.D,, 

Smithsonian Institution, Washi)u)ton, dated USth January, 

1896. 

[Reoii Iteforc the Otago Institute, tsth October, IbM.] 

It has given mo great pleasure to do fur your friend Mr. 
Hamilton what you requested of me in your valued letter 
of the 14th ultimo, just received. His excellent photographs 
of the bones of Harpagornis, which came safe in your letter, 
were studied by me with interest. I mounted all six of them 
on cards, and yesterday compared most carefull}' all the 
characters they presented with a number of American rap- 
torial birds and others. I also compared what Roast had to 
say on Harpagornis in the "Transactions of the New Zealand 
Institute,” vol. vi., 1878. 

Without any doubt whatever, Harpagornis has among 
existing birds its closest allies among the true eagles, and the 
relationship is by no means very remote. I compared it with 
a skeleton of Aquila chrysaJtos, also with Thassaetus pelagicus 
and Halieaetus teneocephalns and others. In various parts of 
its skeleton Harpagornis exhibits characters found in any one 
of these several genera, and about in the same proportion: 
that is, in a number of characters it agrees with dqmla, with 
Thassaetus in an equal number, and so on for Haliiutus and 
others. It had a narrower skull in proportion to its length 
than has any modern existing eaglu known to me. The 
pre-acetabular region of the pelvis of Harpagornis was also 
very short, but this is a common character in many extinct 
birds. Having fenestrie in the sternum means but little among 
eagles, as they may or may not be present in individuals of the 
same genus. Moreover, 1 have seen sterna of ea^es wherein 
the fenestra occurred upon one side of the carina and not 
upon the other. 

It is perfectly safe to say that Harpagornis represents 
a more or less generalised aquiline type, and might easily 
have been the common ancestor to a number of genera of 
existing modern eagles, as, for example, Haliaetus, ApUla, 
and Thasst^tus. In any natural scheme of classification it 
mightj with ^e ^atest propriety, be placed between the* 
genera Aquila and Thassaetus, and it would be standing as 
near where it belongs as we can possibly show at the preMnt 
time. 
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Akt. LXX . — Denudation oi a Factor of Geological Time. 

By H. Uiiii., B.A., F.G.S. 

[Head before the Hawke'e Bay PhUoeophical Imtitutet 10th Jumt 1895,] 

The tuaiiy diacassious among geologista and physicists which 
have taken place from time to time as to the age of the earth 
have brought under review wide diversities of opinion. The 
mind is lost in wonder as we go back and back from age 
to epoch, from epoch to period, and from period to era in the 
order of geological time as illustrated by stratigraphy, or the 
sequence of the rocks : but these chronolomcal terms only 
represent one aspect of activitv in the full history of the 
earth. Time was when the conaitions of the earth were such 
that life, as we kno\r it to-day, could not exist ; when the 
waters which now cover its surface could not have remained 
as a liquid ; and when from pole to pole the rocks were 
heated V>eyond the possibility of sustaining life. The geolo^st 
is unable to say how long the earth remained in the condition 
of inability to sustain organic life, for, reasoning from the 
known, bis aim is to estitnate time by the changes such as he 
knows must have taken place since life first b^me possible 
on the earth, and when differentiations were the fewest con- 
sonant with what is understood as the maintenance of the 
simplest organisms. The physicist, on the other hand, deals 
with the history of the earth from an altogether different 
standpoint. He views it as something to be interpreted only 
bv the application of certain laws to physical or assumed 
physical conditions, his conclusions beiog bas^ — ^first, upon the 
assumed original temperature of the earth, and its annual rate 
of cooling; second, upon the loss of energy of the earth’s 
rotation in virtue of the moon’s attraction, as evidenced by 
the tides ; and third, upon the origin and age of the sun as a 
dispenser of heat. On the suppo^ origin^ temperature of 
the earth and its annual loss of heat by radiation, estimates 
have been made that the globe could not have become con- 
solidated less than twenty millions of years ago, nor more 
than four hundred millions ago; for, had the latter been the 
case, there would have been no alteration of temperature when 
descending into the earth, such as is eveivwhere experienced 
by miners when sinking or boring tbrougn the earth’s crust. 
As to the loss of energy of the earth’s rotation owing to the 
friction of the tide*'Wave, Bir William Thompson contends 
that, bad the earth become solid some ten tlmusand. million 
years ago, or, indeed, any period beyond one hundred million 
years, the polar Battening would have been greater than now^ 
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owing to the more rapid motiou which would have taken 
place ; whilst Professor Tait» agreeing generally with the views 
put forward by HelmholtK and Newman, says that '‘the 
amount of heat produced by the impact of masses from space 
which are assumed to have given origin to our sun could not 
have supplied the earth oven with its present quantity of 
heat for a much longer period than twenty millions of years. 
Nature, Srcl January, 1B95, contains a criticism by Mr. John 
Perry of Sir William Thompson’s (now Lord Kelvin) esti- 
mate, in which ft is stated that "if at the beginning of time 
there was an increase of 1*^ Centigrade in 45ft. (towards the 
earth's interior), and now there is an increase of Centigrade 
in 90ft., the lapse of time is 26,980,000,000 years, or 290 times 
Lord Kelvin's estimate, and the core has cooled from 8,000 to 
4,000 d^ees." 

It will thus be seen how diverse are the views of the ph^^si- 
cists who deal with the age of the earth from a mathematical 
standpoint, and it seems very doubtful whether such estimates 
as those given above have any scientidc value whatever. Were 
it to be announced that a bank-note for a large amount had 
been lost either between Napier and Dunedin, or between 
those places and the Cape of Good Hope, the announcement 
would be just as general and unsatisfactory as that made by 
Sir William Thompson and others as to the age of the earth. 
It is true that such estimates often form the basis of what are 
termed " working theories" ; but as standards of scientihe value 
they are of smml importanoe, and it is well to keep this in 
mind when considering the question of earth-changes such as 
we now see in daily progress. But it is curious how geologists, 
having received a "time-period theory" from the mathema- 
tieians, have endeavoured to bring that theor^r into the full 
Ugfat of day by striving to show that the organic and surface 
changes on the earth must have required an allowance of time 
equal to what the mathematicians say must have gone by since 
the earth became a solid mass and assumed its present form. 
The late Dr. Croll, for exainple, suggested a period of not less 
than sixty millions of years as being needed to bring about 
the changes or the conditions such as we now have ; whilst 
Dr« Houston, in the second of his able lectures on " Physical 
Geography/* pp. 94^95, ei^imatcs " the whole duration of goo- 
logiw time down to the Miocene-Tertiar}' epoch at 152,676,000 
years, and for the whole duration of geological time a mini- 
msim of two hundred mHlions of years." Now, Croll and 
have based their estimates upon the maximum 
tUdKuess of the known stratified rooks, and with this they 
taken the rates of denudation of certain rivers as deter- 
loiiiid by thevMicmnt of sediment which such rivers annually 
eaity to riie eea. Thus, Dr. Houghton says that the total 
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thickneay of all the ** A^soic, Palioozoic, and Neozoic rooks 
amounts to 177,200ft., and, allowing 861*6 years as the time 
required for the denudation of 1ft. of surface in the several 
river-basiuB, at least a hundred and fifty-two million years 
must have passed of geological time down to the close of the 
Miocene-Tertiary epoch.** 

I have purposely prefaced my subject on Denudation as 
a Factor of Geological Time ** with the views which are held, 
or have been held, by the leaders of geological thought, as it 
enables us to see what vast steps have been taken backward, 
as it were, into the past since the days when men thought 
that the earth's history dated back some four or five thousand 
years before the Christian era. But, great as is the factor of 
denudation in estimating the history of change on the earth's 
surface, the traces of past life as unfolded in the stratified 
rocks raise questions for consideration which, as far as our 
present knowledge goes, can only be settled by assuming long 
intervals of time, as by no other means — unless special centres 
of creation are recognised — can it be supposed that animals 
and plants representing a past highly-differentiated fauna and 
flora could have dwelt on the earth and have become adapted 
to conditions such as do not now and could not now exist. 
And here I would emphasize a fact too often overlooked by 
naturalists and geologists— viz., that, whilst change has gone 
on ever since time was, at no two moments are the conditions 
of existence the same. This is why life is ever-changing and 
various. We cannot have two plants or two animals alike, 
for, try how we may, we cannot place them as to origin and 
treatment under absolutely the same conditions. This is 
nature's mode of dealing with matter. To chaise is to live, 
and could we learn the art of changing our physical nature — 
that is, of constantly adapting ourselves to environment — the 
** elixir of life " would be ours, and man's mastery over nature 
would be complete. But, fortunately for us, nature will still 
be our master, for no modification, no change, will ever differ- 
entiate the fiesh into spirit or the spirit into flesh ; for, as 
Marcus Aurelius puts it, — 

What HpHngs from oaeth diMolveii to earth again, 

And hiaven-born things fiy to tht-ir native seat. 

When this earth of ours first became solidified, as it must 
have become in the process of cooling, many years passed by 
before its temperature was sufficiently cool to enable the 
watery vapour of the atmosphere to be condensed. Water 
does not and cannot remain as water, except under special 
conditions, above a temperature of 100^ C. or 212^ Fahr. It 
is possible that the vapour enveloped the whole earth to the 
point of saturation at a temperature much above what is noir 
experienced. My reason for thinking so is that the dimen- 
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eions of the earth were much greater than now, and the pres* 
sure of the atmosphere on the surface was therefore less. We 
know as a physical fact that there is a relationship between 
the pressure of the air and the change of water into vapour, 
and if the pressure of the air, as suggested, was less in the 
earlier history of the earth and long after the surface-tempera- 
ture was below 100^ C. the conditions then existing were 
quite unlike what we are acquainted with in these times. Then 
the water would have been heated by convection from below 
rather than by conduction, as now, from above. There would 
certainly have been more evaporation, and the slightest tem- 
perature-changes in the atmosphere such as there would 
necessarily be must Ixave brought about heavy mists and a 
moist heated climate over the entire surface of the earth. 
Conditions such as these would poduce abundance of life 
without great differentiations, for differentiations in the organic 
world are the direct outcome of temperature contrasts. When 
the earth was in process of solidifying it was with its atmo- 
sphere in direct contact with its external surroundings. The 
temperature of outer space — that is, of the space outside the 
limits of the atmosphere — is said to be 250^ or more below the 
zero of Centigrade. An incandescent earth with a temperature 
outside its enclosing envelope approaching the zero of cold is 
placing two opposites in direct contrast to one another. At 
such a time there were no contrsista within the earth itself, 
and it was only when the earth began to part with its beat into 
outer space at an unequal rate, as it does now, that earth-con- 
trasts became possible, and that differentiation in the animal 
and vegetable world began. But these differentiations for a 
long time were necessarily small, seeing that they varied in 

S portion to the conductivities and radiating capacities of the 
ace-rocks at that time. As pointed out above, the waters 
were heated by convection rather than by conduction, and it 
was this means that the climatic conditions of the earth 
wore similar, or nearly so, throughout each zone. 

It will appear from these considerations that when life first 
made its appearance on the earth the types were the simplest 
possible ; for high types* both in the animal and vegetable king- 
dom, imply great differentiations and wide contrasts. Thus 
the types have continued to increase in number and complexity 
in direct proportion to the changes which have been brought 
Sibout on the earth's surface by the operation of those laws 
which depend upon the inecjjualitv of temperatures for their 
effective action. From this it follows that life is dependent 
on environment. To suppose that animals or plants could 
flourish under conditions not adapted or suited to them is to 
assume an impossibility. Plants and animals in a state of 
nature are best adapted to their environment, because were 
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it otherwise they would die. It is therefore a manifest 
impossibility for the climates and environment of the iiast 
to have been similar to what they now are. We know 
what the organic results are of our present enviromnent, 
such as have been brought about by differentiations and adap- 
tations operating through all past time ; but, because these 
are known, can it be asserted or even suggested that 
similar causes operated to bring about the organic results 
such as are found among the ruins and rearrangements of the 
past ? Were the physical conditions of New Zealand to-day 
similar to what they were when the Dinomis and Harpogomis 
were found living, we might wonder what has caused their 
disappearance at a comparatively recent period ; but the ope- 
ration of the law which brought about the oxtipotion of 
Palflsotherium in the Lower Tertiary, of Deinotherium in the 
Pliocene, and of the Mastodon in the American drift, no doubt 
brought about the disappearance of the noble avifauna of 
New Zealand. The physical conditions in the earth are 
widely unlike what they once were, and every remove, every 
change, is necessarily accompani^ by modifications ana 
adaptations in the organic world. Nor could anything else be 
expected if we suppose tbat organic life always exists under 
conditions best adapted to it. Every remove onward in time 
is like the effect produced upon a people by great social or 
political changes. To many, a social or pmitical change 
means succour, to others disaster ; but the impulse is never- 
theless forward, as evolution always is. Viewed from this 
standpoint, it is evident that life in each age, epoch, period, 
and era was the best of its kind suited thereto ; but can it be 
imagined that an estimate of earth-change such as is now in 
operation can be taken as a basis in estimating changes in the 
ages gone by — a complex differentiation by which to interpret 
a simple one in the order of nature ? All paleontological evi- 
dence implies simpler physical conditions in times gone by, 
and a growing complexity as we approach Post-Tertiary times; 
and it is therefore imj^ossible, without running serious risk of 
error, to base the physical changes of the past upon what we 
now see in progress. As a geological factor denudation is of 
high importance in estimating change, and it must have been 
of yet higher importance in the earlier periods of the earth. 
The work done by moving water can only be imagined in ^«rt 
b^ bringing into prominence fact that not leei than thirty 
miles of s^imentary rocks are said to have been depoeitea 
from the bemnning of the Asoie era to the close of the Ter- 
tiary. But from whence came so much material ? 

The average height of the lahd-surtaoe of the earth at the 
present time is not more than or less than half a thile. 

so that the tbiokneBS of the sedimentary xookSi as estimeiea 
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by leading geologiais^ exccode the average height of the land* 
surface by not less than sixty times. These sedimentary de- 
posits have been removed, principally by the agency of water, 
from some place where they were in situ, just as rocks are 
now removed by means of denudation from a higher to a lower 
level. Denudation is a necessary condition of inequality of 
surface when acted on by physical agents. The greater the 
instability of rock-masses the more certain is the prospect of 
denudation, for every physical agent acts in brushing down 
rocks and bringing them to one common level. But, recog- 
nising all this, is it- possible to formulate a standard for 
the measurement of past time by an assumed standard of 
denudation which, the world over, must vary according 
to the character of the deposits composing every river-basin, 
in conjunction with its specialised climatic conditions ? 

As a test of actual change now in progress a knowledge 
of the amount of material tome by rivers to the sea is of 
high scientific value, and the results obtained by actual ex- 
periment give some idea as to the prospects to come. But 
even here the knowledge is of relative value only, for rivers, 
like everything else in nature, diiSerentiate ; they have a 
beginning, they undergo change, attain their maximum of 
development, and in course of time they disappear. Every 
river in Hawke's Bay affords evidence of the truth of this 
statement, and every tributary is an illustration of the surface- 
changes in progress, and of the differentiations which rivers 
undergo during the course of their history. The index of 
denudation of those rivers where experiments have been 
made shows wide variations, as is seen in the case of the 
Danube and the Po in Europe. The basin of the Danube is 
said to be lowered at the rate of one foot in 6,846 years, and 
that of the Po one foot in 729 years ; but these rates have 
varied, and must have varied, ever since the rivers first began 
to flow. The elevation of the Po and Danube in their upper 
course, where denudation is always most powerful, would 
larnelv increase their effective power for transport of de- 
nuded material ; and a simitar remark applies to every river 
on the earth's surface. The increase in the denoding-power 
of moving water varies, according to Hopkins, as the sixtli 
power of the velocity of the current; so that by simply 
doubhug the rate of flow in a river its effective carrying- 
power is increased to no less than sixty-four times, and It 
(rebtpd its power is increased 729 times. And every geologist 
must recognise tbe importanoe of this varying power In esti- 
matii^i aimaee-ohanges as brought about bv the action of 
moving water. Per years my attention has been directed to 
thii iuqieot of geolopcal inquiry, and it has always appeared 
to^ me th^ plan of estimating the amount of materiaii 
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carried by a few rivers to the sea and taking this as the index* 
standard by which to provide a time-measure for estimating 
the age of the earth is by no means satisfactory. No ac- 
count appears to have been taken of the power of ice as a 
denuding factor within the arctic regions, and, as far as I am 
aware, no one has ever attempted .to glean information as to 
breakaways and land-slips which take place within specified 
areas. Both of these are aspects of denudation which cannot 
be overlooked in formulating an index of past time as esti- 
mated in terms of denudation. The lowering of a river-basin 
necessarily modifies the rate of flow, and the carrying capacity 
varies in proportion to the lowering of the basin by means of 
land-movements of all kinds. The east-coast district of this 
island extending from Cape Turn^ain to East Cape, a dis- 
tance of about three hundred miles, will illustrate what I 
mean. 

This district is bounded towards the west by the Bua- 
hine and Baukumaru Mountain-ranges, and embraces an area 
of 8,970 ^uare miles, or 6,740,800 acres. The counties in- 
cluded within this ai'ea are Patangata, Waipawa, Hawke's 
Bay, Wairoa, Cook, and Waiapu. The land is mostly hilly, 
ana the rocks abutting on the sea-coast belong mainly to the 
Later Secondary and the Older Tertiary formations, and are 
made of stiff blue clays, marls, skndstonos, with here and 
there indurated limestones. Tn the interior the rocks belong 
to the Younger Tertiary group — shingle, ^rits, clays, and lime- 
stones predominating. The average rainfall for the whole 
district is about 40in., being less along the coast than towards 
the uplands in the west. The rainfiul, however, is a varying 
quantity, and appears to increase and decrease in regularly- 
recurring cycles of from six to nine years. Thus, in 1866 
there was a deficiency of rainfall in the district of 7*2in. ; in 
1872, or six years later, the deficiency was 13*32in. ; in 1878, 
or six years later, the deficiency rose to 16*16in. ; and in 1866- 
87, or eight years later, the deficiency was actually 20*26in» 
The years of diminished rainfall wenre followed by years in ex* 
cess of the average, some years showing a large increase, whilst 
others approached the normal standara. In 1802 the average 
rainfall was more than reached, but in the two succeeding years 
the rainfall exceeded all previous records, more particularly in 
1893, when more than 60ln. of rain fell over the entire district. 
Now, 4!Qin, of rainfall spread over the district under notice 
represents 6-6 cubic miles of water. This water disappears 
from the land by river-draxnwe, by percolation, by evapora- 
tion, and by the demands of vegetation. During years of 
shortage the rainfall was diminished by oncrthird the normal 
quantity, which means that about 8*7 cubic mites of water fall 
instep of 6*6 miles. In years of excess the quantity was 
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inoraased by cme-third ; or, ia other words, the nunftdl was 
increased to 7‘5 cnbio miles. The difference between 3*7 cubic 
miles and 7*6 cubic miles is very great, and wide differences 
mast be exited in the denuding effects which each quantity 
of water is likely to produce when spread over the same area. 

But even an excessive rainfall may be so distribute as to 
time that its effects as a denuding power are but slightly 
greater than under what may be termed normal conditions. 
As pointed ont above, it is the intensity of flow, or of move- 
ment, that mx)dnoes unusual denuding effects, and this is well 
shown by the effects of the floods which took place in this 
district in JDecember and January, 1898-94. When going 
over the district shortly after the floods had taken place, 1 
was surprised to find how much the appearance of t^ country 
had changed. Thousands of breakaways or slips were to be 
seen, some of them of large extent ; and I was impressed with 
the absolute necessity of keeping a record of surface-changes 
such as had been produced not so much by an excessive run- 
fall as by a heavy continuous downpour at a time when the 
surface of the country was saturated. I had traversed the 
district for sixteen years, but, although occasional large slips 
had been met with, there had been nothing to approach the 
marvellous changes in 1893-94, which showed in the com- 
pletest manner how largely a district may have its surface- 
features modified by a rainfall which represents only a slight 
deviation from the normal conditions of that district. As I 
i^d not see how to obtain the necessary information concern- 
ing the changes brought about in so extensive a district with- 
out a heavy expenditure of time such as I was unable to 
affjrd, I communicated witii Sir James Hector, the head of 
our New Zealand Geologioal Department, and he very kindly 
offered to obtain from the settlors such information as I might 
deem neoessary for the purpse of my inquiry. Subsequently 
a cirenlar letter was isstrad by Sir James, as ftdlows: “For 
the purpose of keeping a record of the destructive landslips 
wbiiw took place along the east eoast of the North Bdand 
during the years 1893-94, holders of land will oblige by 
filling ia the queries given below, and returning the paper at 
the earliest onp^umty : 1. County and locality. 9. Owner. 
8. Arsaand ntuation of land. What area do you estimate 
alitoged away at the period named ? 6- Do you rememher any 
liinibtr period when riips were as nnmerous ? 6. Give roek- 
mtAerisli^^.t whether clays, sands, or hard rock.” It was 
ataulteiirtly ImpossUfle to send a letter to every settler throui^- 
pal tie district fnespeetive of the area of land occupied, and 

In the maiKity 

l easee the qneries have been answwed i and I wish bm to 
exj^i mythsiok^ and PUflfpttioDs to Sir James Hector lortiie 
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valuable help he has rendered me in this matter. The sum* 
marised results will be found at the end of this paper, and I 
sun satisfied that in years to come they will bo found of great 
public and scientific value. As far as I am aware, they consti* 
tute the only reliable data dealing with surface-denudation os 
the result of excessive rainfall, and they provide likewise un- 
mistakable evidence that denudation as estimated by the 
material held in suspension and carried by certain rivers is 
by no means a true index of the time which has gone by since 
rock-materials began to differentiate as sedimentary deposits. 

For the purpose of easy reference the results are classed 
under three heads: Ist, occupiers in the Counties of Pa- 
tangata and Waipawa ; 2nd, occupiers in Hawke's Bay ; 3rd, 
occupiers in Wairoa and Cook cum Waiapu. 

As already pointed out, the total area of the district is 
about five and three-quarter millions of acres, but this in- 
cludes mountain-tops, forest-lands, and large areas still in 
the possession of the natives and from which no returns are 
avaiUble. Answers have been received from owners repre- 
senting 1,158,237 acres, and from these sufficient information 
is avauable to show the extent of the denudation in a number 
of important river-basias. In some cases the owners omit to 
give an estimate of the area of slips on their lands, although 
they point out their frequency ana the alterations they have 
caused by filling up creeks and modifying waterways. Thus, 
the Hon. J. D. Ormond writes, *' Slips everywhere ; the banks 
of creeks especially have slipped badly, but it is hard to es- 
timate the acreage." Mr. Bechab Harding, of Mount Vernon, 
says, **Some of the hills appear to have been filled with 
water like sponge, whilst thmr bases have been enlai^[ed and 
their heights lowered." Sir George Whitmore says of his 
property at Tuparoa, County Waiapu, "Cannot romish a 
reliable estimate. At one spot the coast for ^te half a mile 
has moved towards the sea." Mr. Arthur Harding, of the 
Kereru, writes that he has resided in his present dWict for 
sixteen years, and has never known anything approaching the 
extent of destruction. " It is impossible," he continues, *' to 
estimate the damage done, but I have never seen one-quarter 
of the slips during the whole time I have resided in toe dis- 
trict.'' Mr. Moore, of Waimarama, south of Gi^ Kidnappers, 
says in a note, " It is impossible to say the extent of the 
slips in this district, as the whole coast for fifteen miles on 
this run appears to be on the move. In some instances hnh- 
dreds of thousands of tons have come down, blocking the 
beach up, but the sea washes the olay away v»y qinckly. 
These luge iffips came down in December, 1898, when the 
creeks were hignu than has ever been known by the o^lest 
Maoris.” 

In answer to question No. fi, " Do you rmtuntb^ UUjf 
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Biaiilar period when slips were as numerous?” the replies 
are empnatic and decisive. Several of the settlers refer to 
the heavy rainfall that took place on certain days. Thus, 
Mr. Gray, of Waiohika, Poverty Bay, says, “ The rainfall at 
Waiohika measured over Id SGin. from 6 a.m. on 17th June 
to 6 a.m. on 19th June, sometimes falling at the rate of 
0*7in. per hour.” Mr. W. H. Smith, of Petane, noticed a 
similar downpour in December, when 3iu. of rain fell in five 
hours, 5‘49in. in ten hours, and 6'30in. in nineteen consecu* 
tive hours. It is when rains like these take place over a 
•district that denudation becomes so marked and often dis- 
astrous, as in the case of the Hawke’s Bay fioods in Decem- 
ber, 1893 ; and most of the slips along the East Coast appear 
to have taken place at this period of unusual rainfall. 

The total estimate of slips for an area of 1,158,237 acres 
is 7,693 acres : this is exclusive of the slips everywhere ” 
which are said to have taken place on certain lands where 
ostimates are not given. The estimates given hero amount to 
0'66 per cent, of all the land from which returns have been 
received. In some districts the slips or breakaw'ays appear 
to have been unusually large. Thus, Mr. George Ormond, 
on Te Mahia, facing Hawke’s Bay, estimates that dCX) acres 
in a block of 5,000 acres have slipped away. Mr. Wood- 
bine Johnson, of Maraetaha, Poverty Bay, estimates his 
slips at 1,500 acres out of a total area of 11,500 acres, or 
more than 13 per cent, of the whole. But even this estimate 
is exceeded in the case of Mr. Gray, of Waiohika, who esti- 
mates that 15 per cent, of his land slipped away in one pro- 
perty of his containing 2,200 acres, and which was improved 

S i-land. Open and improved country appears to have suf- 
most ana bush country least. I have seen some of the 
extraordinary results of the slips on Mr. Gray’s land at Waio- 
hika. In one case a whole hill-side, some hundreds of feet in 
height, broke away, crossed a creek at its foot, filled an adjoin* 
irug valley, and passed over a public road on the opposite side. 
The impetus was such that huge boulder-like rocks were 
lodged on the adiacent hdl-side. In a few years all traces 
of this immense breakaway win have disappeared, and some 
geologist may even auggest that the perened blocks were 
I^ged on the bill-side by means of glaoiera. But dacisJ 
action is not needed to account for the transference cS such 
blocks, for tiie degradation of the land is constant, and is 
much more influenced by water than ice ; and this was truer 
in the earlier periode of sedimentation than now. 

large ares which is shown to have broken away vMthin 
a. specified district will enable ue to understand some of the 
effects produced on the earth’s surface by a rainfall somewhat 
in eucess of the annual average. But letit be assumed that the 
ebsmeal reinlallbeoame average rainfall over the dietricti 
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and then observe the rapidity with which denudation would 
proceed. The average annual rainfall for the district aggre- 
gates 5‘6 cubic miles of water for distribution. This quantity 
would be increased to 7’6 cubic miles, as it was in 1898-94, 
when disastrous floods and breakaways occurr^. If we 
assume that one-third of the total rainfall is carmd back to 
the ocean by streams and rivers, then the carrying capacity 
of the rivers is represented by 1*9 cubic miles. This quantity 
was increased to 2*6 cubic miles in 1893. The amount of sedi- 
mentary matter held in suspension by the rivers varies very 
much according to the time of the year. In winter it is greatest, 
in summer least, in what may be termed normal conditions of 
flood ; but in times of heavy flood the quantity of material 
suspended in the water is much increasim. In some cases I 
have observed along the coast quite one-twentieth of the whole 
stream made up of earthy matter, but the instances are local 
and rare ; and nom numerous experiments carried on by me in 
the case of the river-waters of tne Tutaekuri and Ngaururoro 
I conclude that, taking the three periods, winter, summer, and 
flood, into account, not less than 1 in 460 parts by volume of 
all the river-waters in this district consists of organic and in- 
organic matter held either in suspension or solution. On this 
estimate there is annually carried to the sea by our rivers 
0*004 of a cubic mile of denuded earth ; or, in other words, one 
cubic mile of the surface is carried away by the rivers and de- 
posited in the sea in 260 years. The average height of the 
land throughout the district is certainly not more than 900ft., 
so that the 8,970 square miles which it embraces contain 1,680 
cubic miles of land above sea-level, and which is available for 
denudation. Assuming the same rate of river -denudation 
. as is now in progress, it wiQ take on this estimate 883,600 
years to plane down the land to sea-level and bring about con- 
mtions when the circulation of wp>ter in the land would be im- 
possible by means of rivers. I have purposely workedout riris 
case to show how useless as a geological index of rime it 
would be to apply the known rate of denudation by means of 
our rivers to the age of the earth, in the face of the olwttges 
— the surfaoe-ehanges — ^which are shown to have ttricen pl^ 
over this district, and whi^ are altogether independent of 
river-denudation. The 7,698 acres of breslcaways, in a tcM 
area of 1,168,287 acres, rq^sents 0*66 of au acre per cent., 

' and if the average movement of eacdi slip is imly 60ft. the 
lowering of the entire distoiot amounts to over 4in. As the 
entire area of the district nndsr notiee eoutaiiw 6,740^800' 
acres,-! do not think the astimate is overdrawn by nsiming 
20,000 acres as having slipped away during ibe pa^ of 
1898-94. or an area whidi remesents tibte lowetuig m 
by not less than 12in. To this nuswt -be added 
drandariop which is constantly proossfling. akwig 
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there beitiff a glacier4ike movement of the rocks seaward for 
not Jess than a hundred miles between the Hast Cape and 
Tnrnagain. 

Th^e modifying results of denudation are to be mot 
with everywhere, and operating more or leas under all con- 
ditions and climes. Biver- basins become lowered, the rate of 
flow and the power of carriage are diminished, new basins 
are formed, and these in combination with the varying 
character of climate make it impossible to accept results 
deluding upon so many complex and modifying causes in 
estimating the past age of the earth and as a standard 
measure of denudation in past time. We are certain that long 
periods, of time must have gone by to bring about changes of 
the earth’s surface and the differentiations in the flora and 
fauna such as are recorded in the rocks themselves; but 
whether the years are to be reckoned bv tens of thousands, 
hundreds of thousands, or by millions there is no means of 
knowing. No matter how we strive to arrive at a correct 
index of geological time the difficulties are the same. The 
animal equally with the vegetable kingdom has reached a 
complex— indeed, a highly complex — period of differentiation ; 
but this differentiation has not been brought about by corre- 
sponding differentiations of the earth’s surface, acted on as it 
has been from the beginning by forces fill of which primarily 
depend on the sun for their activity and effectiveness. The 
world has grown from the simple to the complex by ever- 
changing ai 2 d ever-modifying conditions. Every to-day differs 
essentially from its vesterday ; and, although we know that 
animals and plants nave come down through the a^es by a 
constant advance in Captation and specialisation, it cannot 
be asserted wbat conditions prevailed in times past to produce 
oil those earth-changes without which changes in the flora 
and fauna were impossible. One thing, however, is certain ; 
that time cannot be measured by river-denudation, and the 
estimates riven by Houghton and others as to the time neces- 
sary for the. dej^ition of the sedimentarjr rocks are just 
as nneertaih aha unsatisfactory as the estimates which the 
physicists and mathematicians have given us. The facts 
relatiiig to sarfaoe^'dcnudation which appear below simply 
evi^noe of rarid changes of surface irrespective of mer- 
denudationi and the time wiU no doubt come when similar 
fisets will be collated for other areas and countries. Such 
fi^tSi however, whilst tbev supply valuable information to the 
gcriCN^s as to surface^ohanges now in progress, and to the 
possibility hi great ehangee when phyrieal conditions de^te 
iht idii^tly ^tn whitt mky be termed the normal standard, 
ciOlhot euppiy a ridiabte hkto Ssx the deierminiijtioiL of geolo* 

infbreneee to be drawn Irina 
dtciniarion by Ariatic, or otbw^. 


Sqaace miles, 1,091 ; acreage, 1,216,640. 
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Akt. LXXI . — Ruapehu atvd the Volcanic Zone in 1895: 

No. JV. 

By H. Hill, B.A.. F.G.8. 
before the Eawke'e Ban Philosophical InstiltUe, l$th Julff^ 1895.] 

The eruption of Ruapehu on the 10th March of tliis year has 
opened up an intereating question as to what is likely to be the 
future of this mountain : Is it to become dormant and finally 
extinct, or will it be seen a^aiu as an active volcano similar to 
what it was in times which may bo counted by the century ? 
The last time when the mountain displayed signs of increasing 
activity was on the 1st May, 1689. It is only within the last 
decade that Ruapehu has come to be looked upon as a moun- 
tain whose life is not yet over. Tongariro and Ngauruhbe 
were known to be active volcanoes, because clouds of steam 
could be seen risiiig from them at a distance of fifty miles in 
the direction of Taupo and the Kaingaroa Plains. When 
Hoebstetter, the famous geologist, was at Tokaanu in 1859 he 
appears to have made the fullest inquiries from the natives 
concerning the volcanic group to the southward, although he 
was forbidden to visit or even to approach any portion of the 
ffroup. Bidwill and Dyson, in 1839 and 1851 respectively, 
had secretly visited portions of the group, and their publish^ 
accounts had no doubt fired Uochstetter with a desire to see 
what was, at that time, looked as the only spot where 
vdoanic phenomena could be studied on a large scale in this 
country. Of Ruapehu, however, nothing was then known, 
except that native tradition said it was the abode of an evil 
spirit, Te Birio, who caused men and women to wander hither 
and thither over the mountain until bereft of their reason. 
The fearsome and solitary surroundings in the ^es of an 
imaginative people causea this mountain to be viewed with 
awe and dread, and nothing was remembered oonoerning it 
beyond the fact that it was the abode of an energy or a cause 
wmch brought about injury to humankind. Does this not 
suggest thaS the mountain was a centre of danger owing to 
the frequency of explosion? Hoebstetter says, in his great 
wuik oh Kew Zealand, page 878, ** No one has ever as0«mded 
Ruapehu or exploit it Nevertheless, there can be no doubt 
as to its vdoanic nature i but it seems perfectly extinet-^^there 
is no traM of a soifatara to be discovered in the distance either 
at its sidse ter at the top, and it is totally unknown whether 
: iGhe btoad sumintt forms a plateau or whether it contains a 
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Between 1859 and 186() no attempt Heorns to have been 
made to ascend any of the mountains that were held to be 
tapii by the Natives, and which included the whole of the 
volcanic group. In the latter year, however, Messrs. Maxwell 
and Beetham reached the south peak, known as Parao-te-tai- 
tonga. There they built a cairn and left several small coins 
as mementoes of their visit. Since, the mountain has been 
crossed on several occasions by Government surveyors and 
others, and the topography of the mountain is now fairly w^ell 
known. 

As pointed out by Hochstetter, the mountain is an enor- 
mous truncated cone, with ridges running for miles to the oast, 
north, and south like the gnarled roots of an ancient forest- 
tree. Towards the south the mountain presents a much 
steeper face than to the north, east, or west. On the east the 
mountain is most broken and denuded, and has much smaller 
snowfields than are met with on the west and south-west. 
Long, sloping ridges occur here, and these actually^ form the 
water-parting between the rivers flowing to the north and 
south respectively. The forest-lands run close to the snow- 
line on the west and partly on the south ; but only clumps of 
stunted Fagus panax and scrub are found along the east and 
north-east portion of the mountain, liuapehu is separated 
from Ngauruhoe by a valley varying from a mile to two miles 
in width. The Tougariro group is situated within an area of 
desert and desolation, which, from its height in comparison 
with the surrounding area, may be likened to the top of an 
Immense dome, which flattens in the direction of its rim. 
Here and there transverse corrugations appear to break the 
general arrangement, as in the case of the Eaimanawha and 
other smaller ranges; but these do not alter the dome-like 
structure which the North Island presents, with Buapehu and 
Tongariro as a centre. 

The country immediately surrounding the cones has a 
varying height from 4,800ft. to 3,000ft., and it is made up prin- 
cipally of pumice and lava-flows from the mountains. Here 
and there along the western side of the group are numerous 
conical hills mme up of volcanic lavas, but having no crateral 
hollows or basins such as are usual in cones from which lava 
has issued ; and it may be assumed that traces of lava-flows 
will be found along the whole line of country wbiofa separates 
Buapehu and Egmont. On the east side of the group no such 
cones are found, and the country as far as the Kaimanawha 
Bange is composed of a grit ana pebble pumice mixed with 
coarse material of many rook varieties similar to what were 
found in the vicinity of Botomahana soon oiter the eraptkmf 
The clinkers found on the Bangipo Desert in chuxi^ here and 
there differ from all the volcanic material 1 hav^ seen 
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where, and they suegest a partial fusing of pumice with a 
greenish-looking rocK, hut before the fusion was complete 
they were ejected from an orifice and fell on the desert 
where they are now to be found. Their partially-rounded 
surfaces imply cooling during their translation, and their 
freshness and position suggest their eruption from Ruapehu 
at a very recent date. 

A reference to a map of the North Island will show the 
line of direction of what is known as the volcanic belt. This 
belt in a measure takes the form of an ellipse, with its major 
axis running north-east and south-west. The length of this 
axis is not less than 140 miles, whilst the minor axis extends 
about 75 miles in a nortli-west and south-east direction. Ima- 
gine a line drawn from the top of Ruapehu, at the south end of 
the major axis, at a height of 9,000ft., to the top of Whakaari 
or White Island, in the Bay of Plenty, 800ft., and you have 
a plane representing the slope of all the intervening cones 
between these two extremes. These include Ngauruhoe, 
Tongai’iro, Pihanga, Tauhara, Tarawera, and Edgecumbe. 
Including Baa|^fau and Whakaari, five of the cones may be 
said to show signs of activity. The entire country included 
within this elliptic bolt presents direct evidence of volcanic 
action. The surface is covered either with pumiceous de- 
posits or with lavas of many grades and characters. The 
toundary of the belt is made up of mountainous country 
presenting a somewhat scarped face to the volcanic area, 
and suggesting either an elevation of the bounding rocks 
or a depression of the enclosing area. Numerous streams 
and rivers pass through the volcanic belt, and in most of 
the exposures I have seen tracbytic lavas make their ap- 
pearance, giving one the idea that the entire area is made up 
of lavas overlaid by pumice -washings and other kinds of 
volcanic ejectamenta. 

On the Taupo' Road, between Taraw^era (Hawke's Bay) 
and Bununga, most of the exposures present trachytic lavas. 
In the bed of the Waipunga Stream, which crosses the Taupo 
Bead at Bununga, the lavas form the bed, and strike across 
country in every direction. At the Bangitikei River, some 
twelve miles further on in the direction of Taupo, the same 
trachytic lavas are to be seen, and they continue along the 
l^ngarfia Plains, l)oth in the direction of Qalatea and the 
Waiotapu Vsiloy. They surround Taupo Lake; they form 
Uie rocks exposed on the banks of the Waikato River from its 
e^t at the hdee as far as Ateamuri ; they surround Lake Boto- 
aira, near Tongiuriro ; and they continue alon^ the west side 
ef the volcanic group on to the Waimarino Plain. 

Along the centre of this immense belt of trachytes, which 
eovees the entire country like a large sheet, the volcanic con^ 
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rise in the line representing its major axis. Hochstetter, in 
his geological map of the Auckland Province, shows the dis* 
tribution of traohytic lavas to the west and north of Taupo 
Lake, but he appears to have thought that the lavas which 
surround Tauhara Mountain did not extend for any distauee 
to the east or north-east ; and it is very certain that he had no 
idea that volcanic rocks were to be found of any extent to the 
east and north-east, or that they stmck througn the island in 
the direction of Hicks Bay. 

Hochstetter's opinion as to the sequence of volcanic 
phenomena is very suggestive. He says, “ The first volcanic 
eruptions were submarine, consisting of vast quantities of 
trachytio lava, breccia, tuff, obsidian, and pumice-stone, which, 
flowing over the sea, formed an extensive submarine volcanic 
plateau. The volcanic action continuing, the whole mass was 
npheaved above the level of the sea, and new phenomena 
were developed. The eruptions going on in the air instead of 
under the sea, lofty cones of trachytio and phonolitio lava, of 
ashes, and cinders were gradually formed. These eruptions 
breaking through the original submarine layers of trachytio 
lava, breccia, and tuff, raised them, and left them as we now 
find them, forming a more or less regular belt round the 
central cones, and having a slight inclination from the centre 
outwards.” 

This theory assumes three periods of volcanic activity — 
First, submarine, with deposition of trachytio lavas ; second, 
elevatory, when the whole of the submarine deposits were 
ndsed above sea-level ; third, formation of cones. Unfortu- 
nately, Hochstetter does not suggest a time when tlie volcanic 
phenomena began, or what sedimentary rocks were contem- 
porary with the elevation of volcanic ones. But the three 
periods agree well with the distribution of pumice through the 
rocks of this district. 

In volume xx. of the Transactions, Article xxxix., there 
is a paper on •' The Geologioal Distribution of Puoiioe along 
the East Coast,” and three separate periods of deposition are 
shown to have taken place ; 1st, a Miocene (?), Cretaceo-lte- 
tiarv of the Geological Survey: 2nd, a Pliocene; 8rd, a Becent. 
If tne distribution of the pumice over the Xtiand agrees with 
periods of activity, as stated by Hochstetter, then the Mio- 
oene (7) period was one when the North Islimd presented a 
few islaim only in place of its ^msent area. It was towarb 
its close that the traebytie lava-flows welled up, ae it were, 
without the formation of cones and spread tbempelves, as 
have done, in st^ a curious momier over the whole m ^ VM.- 
oanic belt. During the Pliocene period the North Xs1m 4 had 
grown considerably, and tfao punnoe, wMh mnoh of ^ Mrk, 
was spread over the distriet both east, iM^h,Madsottflil^ tlM 
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rearrangement of watersheds wliich then took place owing to 
differential movements of the land. Finally we arrive at the 
peri^ of cone<formatioii ; and undonbtedly a fresh ^ri^ of vol- 
canic activity began as the result of earth-movements almost 
parallel to and on both sides of the major axis of the volcanic 
aone. How long the activity of the cones along the major 
bae continued it is impossible to say ; and it is equally uncertain 
whether the building-up of these began from the south or the 
north. The extinct Eginont and the equally extinct Hau- 
hangatahi to the westward of Buapehu almost imply that 
these mountains were two of the earlier cones, as from their 
s»e com|>ared with all except Buapehu they would require 
a lonpr interval of time to cool. In any case, the third 
pniod of activity has been more manifest in the southern 
portion of the sone than elsewhere, and the activity is still 
greater there than in any other portion of the Island. Ngau- 
ruhoe is no doubt the youngest of the volcanic cones, as its 
marvellous symmetry has not yet been broken down like 
Tongaiiro and Buapehu by the lapse of time and atmo- 
roherio influence. Tongariro and Buapehu are less active 
than Ngauruhoe, and there can be little doubt that the two 
formw are. in a state of collapse. Buapehu appears, like To- 
ngariro, to have periods of activity depending on hydrothermal 
cauMB. The changes which took place at Te Mari, situated 
at the north end of Tongariro, in November, 1892, correspond 
exactly with those which have taken place on Buapehu--fir8t 
in May, 1687, and again in March of this year. 

At the summit of Buapehu is a crater-lake, situated be- 
tween the three highest peaks, known as Parae-te-tai-tonga 
to the south, Buapehu to the west, and Te Heuheu to the 
n^h. Ihis (urater-lakc oh its western half is surrounded by 
glacial ice, which, as the terminal portion of a glacier, actually 
nmns the walls of a sometimes boiling crater. It has hitherto 
^n impossible to learn the depth of the water in the crater 
but ito temperature appears to undergo important changes’ 
^pending possibly on the supply of ice from the mountain! 
Ooeervers who have seen this crateral lake report it either as 
b^g partially fr«usen over, as being cool, as being warm, or as 
being in a state of ebullition. When visited by me in March 
1880, its waters were boiling rapidly, and time was a wave! 
flse movenunt from west to east, whilst at intervals of about 
two minutes steam was euddenly thrown from the eurfaee 
and Btldhd of pulsating movement followed, the waters appear! 
fiig to subside for a short space. There appeared to be uiue 
or ]K> Space available whereon to stand, assoniing it had beeh 
posiwde to readl tbs lake, except at the south-east bend : awd ; 
aa 1^ ocaier-walJs at this point were steaming furiously, and 
ont party had no rope available, no attempt was ^ 
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reach the lake. I am pleased to find that this has now been 
accomplished by Mr. Walter H. Dunnage, of the Survey De- 
partment, with two of his men. Mr. Dunnage has made the 
ascent of the mountain on several former occasions, and when 
visited by him at Easter last year (1894) the ** lake was of a 
beautiful green colour, apparently cold, with a sulphurous 
deposit on the surface here and there/’ This had all changed 
on the 6th of April of the present year, when “ the lake was 
of a milky colour, with steam rising from its surface, and sur- 
rounded on all sides but the east by a beach from half a chain 
to a chain in width.” The lake w'as 10ft. or 12ft. lower than 
he had seen it before, and, what was the most fortunate thing 
of all, the party of three were able, with due precaution, to 
reach the margin of the lake — ^the first human beings who had 
ever done so. The temperature of the lake was found to be 
128°. **The margin of the water was covered with blocks of 
very friable scoria, among which were innumerable small 
boiling springs causing a dull, weird sound.” This visit was 
made about a month after the explosion which took place on 
the 10th of March, when a column of steam was thrown 
up at least 1,000ft. above the crater ; and the same thing was 
observed on several succeeding days. 

It does not appear from Mr« Dunnage's account that there 
was any trace on the mountain of material, such as mud and 
boulders, having been ejected from the crater and deposited 
on the snowfieids, but it would seem from the lowness of the 
water that most of it must have been sent out by the several 
explosions. Mr. Dunnage suggests that the Bivor Wangaehu 
issues from the crater, but in this he is mistaken, as 1 have 
followed this river to its source, the discoloured stream coming 
from the ice immediately below the rocks known as ** The Pin- 
nacles” to the north of the crater. 

The discovery of other warm springs, seemingly iBXj^epuiae, 
on the western side of the mountain is an event which adds 
interest to the mountain, and points to ** sores,” similar to 
those found at Ketetahi and other places along the slopes of 
Tongariro. But both mountains have had their da|^. They 
present phenomena which may be termed the condition inter- 
mediate between activity and repose. It is a warring be- 
tween heat and cold; and those who have ever sat down 
within a volcanic area capped with glacial ice and snow can 
have no doubt as to the victor. Buapehu has had, and will 
have for some time to come, periods of activity due to hydro- 
thermal causes ; but everything testifies that its end, from a 
geological point of view, is near. Still, it is well to keep 
records of the changes taking place, for the gathering together 
of facts connected wjtb volcanic phenomena will enable us to 
arrive at those generalisations by which volcanic phenomena 
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can be foretold with as much ccriaitity as a study of meteor- 
ology enables us to say what kind of weather to-morrow is 
likely to be. Buapehu, although capped with ice for a thou- 
sand feet or more, is a festering sore — a solfatara — whose 
symptoms imply decay and extinction. On various parts of 
the mountain, as in the case of Tongariro, there are traces of 
thermal activity, and, when the toTOgraphy of the mountain 
comes to be better known, no doubt many hot springs and 
mud-holes will be found similar to those reported by Mr. 
Dunnage and pany as existing on the west side.* of the moun- 
tain. It may be that a suppieinentary crater will be found 
on the western side ; but we must wait for further exploration 
before it can be ascertained with certainty that tlie mountain 
** broke out,” like Tongariro, in places outside, and at a much 
lower elevation than the original crater. A mountain like 
Buapehu, with its enormous ridges and spurs, can iiardly have 
been formed by means of its present limited crater, and 
mighty changes must have taken place since the time when 
the crater was iinbodded within the three peaks which now 
bound it on three sides. 

There arc no traces of nifkrine beds in the vicinity of the 
trachytic lava, nor is there evidence in the tuffs of having 
been raised from below the sea. The limestones, which pre- 
sent bold scarps to the volcanic area along the south-east por- 
tion of the district, and, indeed, are traceable on the border- 
land in every place visited by me, oven to the north-west in 
the direction of Lichfield, belong to the later Tertiaries, and it 
would seem that tlie elevation of the volcanic area did not 
reach its present dimensions till nearing the close of the Plio- 
cene period. This extension of the trachytic area appears 
to have given rise to the formation of an immense lake, 
which included the whole of the Taupo plateau, and this con- 
tinued to enlarge until the increase of volcanic activity along 
the present line of weakness caused modifications to take 
place in the watershed of the Island, such as have brought 
about tbe present conditions. It is needless to point-out the 
abundant evidence in eappoH of this statement, as furtW 
details must be left for another paper. 

What the future of Buapehu and the other volcanic cones 
will be cannot be predicted with any degree of certainty. 
Egmont is extinct, Pibanga and Taunara are also extinct, 
and the activity of Buapehu, Tongariro, Tarawera, and Edge- 
ctimhe is comparatively unimportant. Of Ngauruhoe the case 
is different; and I shall conclude by quoting what Hochstetter 
says of this beautiful and symmetrical cone : ** Although this 
grand volcano, with its various craters, has, within the last 
centuries, as far as it is known, not had any eruption of lava, 
yet I n^idd not venture to assert that such might not suddenly 
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recur again." Ngauruhoe has within late years poured forth 
streams of lava from its crater, and it may be that this is the 
beet sign of diminishiug activity in the case of Buapebu and 
Tonganio, its elevation being much more recent than either of 
these great truncated cones. 
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Art. LXXII . — Iron from the Titmiferous Sand of New 
Zealand, 

•By E. Purser. 

Cotnmunicated by T* H. Hustwick. 

[Read before Oie Wellington Philosophical Society, 16th December, 189^.] 

At starting Mr. Pursor desires mo to say that until about 
three years ago the author had no special knowledge of the 
subject of this paper, but about that time he conceived the 
idea of separating the refractory from the metallic portion of 
the sand by magnetism and then forming it into a hard 
briquette suitable for the smelting-farnace. He asks that you 
will make duo allowance from a scientific point of view when 
discussing this paper, be relying more on a practical direction. 

Mr. Purser says the component parts of the titaniferons 
sand that is found in such enormous quantities on the west 
coast of the North Island consist of magnetic oxide, titanium, 
olivine, and silica, the most refractory of which is titanium. 
The pro^rtion of magnetic oxide varies accoi'diug to the local 
surroundinj^, that found in the vicinity of the Breakwater 
at New Plymouth being heavily charged with silica, wldoh 
comes down from the surrounding hills of grey sand. The 
same drawback is also found at waitara, and many other 
parts of the Taranaki District ; while the richest deposits are 
generally found at the mouths of the rivers, and always on the 
north sioe of them^ The best deposits the author has observed 
are at the Waiwaki^ in Taranaki Province, and the Awakino 
and Mokau Bivers, in Auckland Province. On the north 
shores of these rims there is practically an unlimited supply 
of very rich sand» whiob averages about 88 to 90 cent, of 
magnetite i and equally good sand lias frequently been found 
in tmok layers far inland whilst well-sinking. The origin of 
thses depMts is to a certain extent shrouded in mystery ; in 
aU .|M?oba^ty Mount Bgmont was the parent of them, tmd 
idmae lonpd ae far north as Onehunga ana Baipara have pro- 
haMy carrM in that direction by sea-currents. 

'■ '' 44 , ■ . 
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The object of the author's invention is to eliminate all the 
refractory constituents of the sand by magnetism, and to make 
the oleaned portion up into a hard briquette suitable for the 
smelting-furnace. He also claims that the product made from 
''separated sand is far superior and more malleable than it 
ivould otherwise be if the titanium was fused with the mag- 
netite, in which case titanic acid would be absorbed in the 
iron and be nearly as potent in producing “red short*’ as 
phosphorus ; while some of the speciuiens laid before you 
this evening, mode from separated sand, are comparatively 
malleable, even altliough they have not been puddled or 
treated by any second process whatever. 

Separation . — ^This is accomplished by passing the sand 
underneath magnetized drums; and the author thinks it 
prudent, in order to avoid complications, to embrace the two 
principles of magnetism — namely, electro and permanent. 
The electro-magnet is made with equal sections of magnetized 
skins and insulation alternately, and is so arranged that at 
each quarter-revolution the current is broken and discharges 
the magnetic sand accumulated ; while in the pennanent 
magnet -drum its periphery comes in contact with a fixed 
brush, which sweeps the sand into a receptacle provided for 
it : but, as the author is in attendance witii drawings and the 
means of practically domopstrating the process, it is needless 
that I should take up the time of the meeting by attempting 
to describe it. 


The Briquette . — As it is impossible to smelt loose sand in 
a blast or cupola furnace, it becomes necessary to put it into 
some solid form in order that it may be subjecti^ to the fullest 
possible action of the fuel, and also stand the weight of the 
furnace during fusion. This is accomplished by mixing the 
separated sand with a glutinous substance made to the 
strength of ordinary size, of about one part of ordinary car- 
penters' glue to twenty-two parts of water. Even when using 
the glue of commerce this would not be an expensive article, 
as it takes a very small quantity to saturate a large body of 
sand ; but this cost is further reduced bv making the size 
from the waste by-products of the batcher's slaughterhouses. 
After being well mixed it is spread on sheets of iron to the 
thickness of ^in., and blocked out into oblong briouettes 
about din. hy Sin. These are then dried with a gentle heat 
for about thirty minutes, when they become perfectly hard 
and are ready for the smelting-furnace. It is further claimed 
that by the use of this glutinous organic substance for bind- 
ing the sand a double object is attained — that of becoming a 
supplier of animal charcoal in one direction and of carbonio 


oxide in another ; in fact, it acts as a very useful flux^ which 
greatly assists conversion. The total cost of the finitirad 
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briquette is eetiraatod at 3s. Sd. per ton, including separation 
of the sand; and 1 ton of good fuel ^111 smelt 8 tons of 
them. 

These briquettes smelt as readily in a cupola furnace os 
ordinary pigdron does, and with the same amount of fuel as 
previously stated ; while the proportion of slag is only slightly 
in excess of that found in remolting pig-iron, or at the outside 
25 per cent. This very low percentage is not to be wondered 
at when it is remembered that all extraneous matter has been 
eliminates! from the sand by separation, and the glutinous 
substance used in making the briquette has all the cleansing 
properties of a flux. The author considers that, while separa- 
tion is necessary in order to produce malleable iron, this 
briquette is really the key to the position for producing the 
highest class of metal at (as will bo shown later on) the 
lowest cost of any iron-producing country known. 

This is saying a good deal ; but it must be remembered how 
wonderfully Nature has endowed New Zealand with the richest 
of raw materials for the manufacture of iron, costing next to 
nothing to mine ; and in this condensed form it is so easy to 
handle that New Zealand should not only supply her own 
wants, but at an early date (having in view the very superior 
quality) should soon become a large exporter, even to Europe 
itself. 

CoHi of Production , — It is quite anticipated, it will be 

g ranted, that the reduction of this ore is an easy matter, and 
lat the product is superior to any iron on the market — in 
fact, from the low percentage of carbon and the high percent- 
age of iron it is apparent that we have the raw material 
of steel lying at our feet ; but the alL-important question is, 
What will it cost to produce ? The author has gone very care- 
fully into this matter, and cannot make the cost per ton come 
to more than £1 lOs., as follows : — 


£ 8. d. 

Elevating the sand ... ... 0 0 9 

Separating ... ... ...010 

Making briquettes ... ... 0 1 6 

Labour... ... ... ... 0 6 7 

Fuel 0 9 0 

Flux 040 

Lobs of weight ... ... ...050 

Interest on capital ... ... 0 2 2 


£1 10 0 

This is probably lower than ordinary pig can be produced 
for in Boropb, andt surprising as it may appear, it is still a 
faet^ considering the advantage we have in the raw material 
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already referred to, as against the heavy work of mining ^le 
ordinary iron-ore of Europe. Then, also, outside calcining 
requires about 1 ton of coal to each ton of ore (in order to 
get rid of only a portion of the extraneous niatter prior to its 
going into the furnace) ; and finally there is the handling of 
8^ tons of ore, and, moreover, the consumption of mel 
sufficient to fuse these 3^ tons in order to produce an out- 
put of 1 ton of pig-iron : while the balance, 2^ tons, until 
recently uras not only absolutely valueless, but necessitated a 
still further expense for handling. Now, while the cost of 
fuel and labour in New Zealand is in advance of those items 
in Europe, this extra cost is more than counterbalanced by 
the richness of our oxide, and the production of a metal which, 
at its first stage, woidd probably fetch double the price of 
No. 1 pig, owing to its very superior quality. 

Analtsib. 

It will be seen by the following analysis that iron made 
from New Zealand sand is simrior to even the highest 
quality known in Europe — vix., owedish pig— being higher in 
the good elements and lower in the refractory ones : — 

(Sir Lowthian Bell.) (Mr. Skey, Government Analyst, 

14th April, 1895.) 

Swedish Pig-iron, New Zealand Iron, 

Carbon ... 4’60 Carbon ... ... 2*21 

Silicon ... ... 0‘60 Silicon ... ... 0*84 

Sulphur ... ... 003 Sulphur ... ... Trace 

Phosphorus ... 015 Phosj^horus ... 0-20 

Manganese ... 1*80 Titamum ... 0*34 

Iron ... ... 98*02 Iron ... ... 96*41 

100*00 100*00 

IVom another sample assayed on the 16th July, 1896, with 
a view to find what percent^e of carbon was in combination 
and what quantity of titanium (if any), Mr, Skey reported : 
“ The total quimtity of carbon in the iron No, 6968 is 1*71, of 
which 1*34 is in combinatiot^ with the iron. I found traces 
of titanium only.'' 

It is further interesting to note that, while pig-iron made 
from New Zealand ironsand contains only about one-half the 
carbon found in the best brands of European mafiufactt^, 
even a large percentage of this is in combination, as stated 
above, while the only other metal I can find carrying any 
carbon in combination is tliat used by Bessemer for making 
steel, which stands thus : — < 

Carbon combined 0*60| . ^ 

Carbon graphitic 8»60 ) * 
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Pbobpkots of the Industry. 

By refereuce to the Statistics of Now Zealand, page 171, 
1893, it will be seen that the imports of certain descriptions of 
iron, the whole of which could bo manufactured in Now Zea- 
land from the titanic ironsand at a much cheaper rate, were as 
follows 


£ 


Bails and railway-bolts 

... 48,037 

Pig-iron, wrought, wire, Ac. 

... 358,511 

Nails 

... 24,773 

Steel and steel raii^ 

... 14,484 


£445,805 


Or, in other words, these items reposent one-fourteenth of 
the entire imports of the colony fortnat year. 

As an evidence of the easy manner in which the briquette 
melts, perhaps it would not be out of place if I wore to submit 
a few certificates from ironfounders who have conducted ex- 
periments in small cupola furnaces. 

The following ore the results of practical trials that have 
been made with Mr. Purser’s process 

Blenheim, SOtb February, 1805. 

I smelted about 6owt. of ironsand briquettes made under Mr. E. 
Parser’s patent process on the 8tU February. The mode o! smelting 
was in a small cupola fornaoe ; from the time o! nutting them in untu 
i&hey were melted was about twenty minutes ; ana the quantity of fuel 
requisite seemed similar to that used for smelting pig-iron. 

1 find that that portion of the briquettes whion was run off in the 
ilme msntioned-— vis., twenty minutes^the metal was not thoroughly 
eon verted, while the last charge, which I let down with the fuel by letting 
down the bottom of the furnaoe, and allowed to oool gravlually, producea 
a malleable metal of very superior quaiity, much resembling mild steel. 

^ VitUAAU FAlBWBatRBE, 

The Foundry, Blenheim. 

New Plymouth, 16th April, 1866. 

About 6owt. of Mr. Parser’s briquettes were made In my foundry, 
and afterwards smelted in my oupoLa furnace, with the following results : 
The briquettes smelt easily \ they wtU fiow in about thirty minutes, but 
at that stage it looks a great deal like slag, but by putting it through the 
fumaoe agmn a eonsidsiable qus;ntity of iron was obtained, although it 
was hot snifioiently liquid to flow freely. This was owing to the furnaoe 
being too short, and not giving the material suffioieat time to absorb 
^oarbon. Fortunate^, there was sufficient slag intermixed with the metal 
to allow it to be out out, which was done as soon as the furnace was cool 
enenghi and the feUbwiiig day it eras oast into ingots, wheels, Ac. The 
metal is very olose-grainea, and resembles very superior steeh 

F. W. 0«SY, , 

Taranaki Foundii; 

Wellington, IQth jTune. 1806. 

1 asdited Mr. Furier whsdu smelting a quauuty of ironsand bfluoetlei, 
made hnbr his patent prooesst at Mr. Beager's foundry, WMliagtom 
They smelt withgM mwty (the time being thirty-five minulee) in a 
emiul oupola luioaeii and oonverslen takes pmee in about hel! an hone 
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attec they reach the melUng-pomt. Ran out oaelinga of toole and ingoti, 
but the rapidity {which is peculiar to eteol) with which it cooled on the 
hearth of the fumaoe prevented ntilieiiig the whole of the product for 
casting purposes on that day. The metal is remarkably tough and very 
fine in the grain, and in my opinion it is a high-class steal. 

J. Neal, 

Smelter, Antimony Department of Mr. E. Seager, 
Wellington. 

In addition to these certificates Mr. Purser has made 
several other experiments, all of which confirm what can be 
successfully accomplished even under the disadvantage of 
having only a small cupola furnace and crucibles to work 
with ; and it must be remembered that a cupola is not con- 
structed on linos suitable (nor was it ever intended) to smelt 
ore, but manufactured iron, such, for instance, as scrap, cast, 
or pig, for making castings. 

It will be seen that in these cases the briquettes flow from 
the tap-hole at from twenty to thirty minutes, according to 
the pressure of the blast ; but in order to absorb suflicient 
carbonic oxide to come to complete conversion the liquefied 
mass must remain on the hearth of such a furnace for a 
further time before conversion takes place. Now, when it is 
remembered that the height of the cupola-furnaces used was 
only 10ft. from the twyers, and that an ordinary blast-furnace 
would be quite 40ft. high, it is absolutely clear that conver- 
sion would take place before the molten briquettes reached 
the hearth of this kind of fumaoe, practically from the 
greater length of time the charge would take in coming down 
a distance of 40ft. in a blast-fumace of that height, as against 
only 10ft. in a cupola. 

In conclusion, if New Zetdand is to become the ^at 
nation which nature intended W to be, by the rich endow- 
ments of mineral wealth, the time is none too soon when we 
should make a great effort to develom them ; and, above all, 
her iron deposits are the most valuable, for not only could we 
keep £500,000 a ^ear in the colony which is now being sent 
out of it, but, owing to the vastl;]^ superior article got from the 
litaniferous saud, it is not hoping for too much that at an 
early date New Zealand will become a powerful competitor 
with the world in the production of both iron and sted. 
While giving employment to a large portion of the popula- 
tion, the spending-j^wer of the people would be such as to 
justify the manufacture locally of many classes of goods that 
ore now imported. 
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Art. LXXIII . — On the Actum of Potassium-Cyanide Solution 

upon Gold, 

By J. S. Maolaubin, B.Sc. 

[Read hefors the Auckland Institute^ Hth February^ IbUO,] 

In the Journal of the Chemical Society (Trans., 1893, pp. 
794-738, and Trans,, 1896, pp. 199-*212) two papers on the 
action of cjranide utou gold have been published. These 
papers contain an exj^anation of the peculiar action of dilute 
solutions of potassium evanide, and a record of a number of 
experiments which, I think, prove conclusively that this 
explanation is correct and sufficient. So iar as I am aware, 
the statements contained in these papers have passed un- 
challenged in Europe. In New Zealand, however, Mr. Skey 
has published some experiments from which he concluded 
that no satisfactory explanation had been given of the action 
of cyanide on gold. As such a statement is likely to mislead 
those who have not had an opportunity of reading the original 
papers on the subject, I shall briefly outline my work already 
referred to, and shall then consider Mr. Skey’s views. 

The knowledge of the subject when I began my researches 
was as follows : Gold was known to be soluble in potassium- 
evanide solutions, but the nature of the action was disputed. 
Most of the text-books referred back to Eisner (J. Pr. Chem., 
87, 883) and credited him with the explanation embodied in 
the following equation : — 

4Au + 8KCN + 0^ + aOHg = 4AuCNKCN + 4KOH. 

On the other hand, Macarthur yiatentee of the cyanide pro- 
oeBB),in a paper read before the Society of Cfaemiofid Industry, 
(Journal, 1890, p. 970), called in question the necessity of 
oxygen. 

In the extraction of gold from its ores it was known that 
dilute solutions of potassium cyanide acted more satisfactorily 
than concentrated ones. . Moreover, L. Janin had noticed that 
silver is more soluble in dilute than in concentrated solutions. 
No satisfactory explanation was, however, given. 

It seemed, therefore, that an answer was required to the 
following questions 

1. Is oxygen necessary for the solution of gold in potassium^ 
eysnide solutions 9 


* Mines Beport, 1896, pp, 186-189. 
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2. If BO, does Eisner’s equation represent the true amount 
of oxygen required ? 

3. ‘ What is the relation between the ooneentration of the 
solution and the rate of solution of the gold ; and what is the 
explanation of the more rapid action of dilute solutions ? 

In seeking for an answer to the first of these questions 
I made several experiments, using both gold foil and gold 
paper (filter-paper on which metallic gold is precipitated). 
A gold plate exposed to the action of a 4-TOr-cent. solution 
of potassium cyanide, from which air had been removed as 
far as possible, lost in twenty-four hours only 0'(XX)2 ^am., 
whilst the same gold plate when exposed to the action of 
this solution with free access of air lost 0-00836 gram, in 
the same time. A piece of gold paper containing 0-00002 
gram, of gold, and having a distinct pink tint, in the absence 
of oxygen, did not lose its colour for oi{^t days, whilst, when 
a similar piece was exposed to the action of the same cyanide 
solution, saturated with air, the colour faded completely in 
two minutes. These results can leave no doubt as to the 
absolute necessity of oxygen in order to bring about the solu- 
tion of gold. 

2. Amount of oxygen required for the solution of gold.~-I 
exposed a weighed gold plate to the action of potasshim- 
cyanide solution, enclosed with a measured volume of oxygen 
in a suitable vessel, and after standing for two or three days I 
reweigbed the plate and measured the volume of the oxygen 
remaining. I could thus calculate the weight of oxygen re- 
quired to dissolve a given weight of gold, and I found, as the 
mean of four experiments, that this weight was within 6 per 
cent, of that calculated from Eisner’s equation. It is there- 
fore evident that Eisner's equation is correct; or, in other 
words, two atoms of gold require for solution in potassium 
cyanide one atom of oxygen. 

8. What is the relation between the concentratioQ of the 
cyanide solution and the rate of solution of the gold, and 
what is the explanation of the more rapid action of dihito 
solutions? — After numerons experiments, the following plan 
was adopted to determine this point : Four drottlar plates 
gold, each 22mm. in diameter, were sm^ended bv cotton so as 
to hang an inch or two from the bottom of a toll glass vessel 
holding 600ec. of cyanide. By means of a crank attochMl to 
a water-wheel, the plates urere mised and lowered dtout an 
inch twenty times a minute. The solution was kept saturate 
with air by appropriate means. The jdates were exposed to 
this action for an hour, and ytere weij^ied before and after the 
experiment, the loss in weight representing the gdd ^selved. 
The results are given in the follDwing table 
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Tabxjb 1. 


KCS j 

OrAiad; 

iSJj 

1 

GoM 

; <tisitolv«<l. 

i KCS 
.'UrAWB j 

Gold 

dUwolvod. 

KON 

1 Grams 

1 i>ur 
lOOcc. 

Gold 

<liH8olved. 

i I 

KON 

Grami 

por 

lOOcc. 

Gold 

dUttolved. 

50 

1 0 00050 

20 

0 00277 

1 4 

oooeoo 

i 0-1 i 

0 00675 

45 

000064 

15 

0 00850 i 

; 8 

0 00018 

i DOS 

000666 

40 

000091 

10 

000440 1 

i 2 

0*00627 

0 02 1 

; 0 00613 

55 

1 000124 

n 

O'OOim 

1 i 

oomm 

001 

0 00345 

80 

1 000168 

6 

0 00587 

0*5 

000670 

0006 

j 0*00080 

25 

0'00210 

5 

0 00672 

0-25 

000684 

i 



These results show that the rate of solution of gold in 
potassium-cyanide solutions ^adually increases as the con- 
centration of the solution decreases, reaches a maximum at 
0‘26-per-cent, solution, and then decreases continuously. Pre- 
cisely similar results wore obtained with silver. In seeking 
for an explanation of this remarkable variation in tho solu- 
bility of gold in potassium-cyanide solutions 1 was led to 
investigate the solubility of oxygon in such solutions, and 
obtained the following results : — 

Table II« 


Peicontafia of KCK. 


OoofflcleutB of Absorutlou of 
Osygon ai 1S°C. 


60 

00082 

35 

0 0062 

20 

0-0128 

10 

00180 

Water 

0 0290 


liieae results show that the solubility of oxygen in cyanide 
solutions decreases rapidly os the concentration increases, a 
60>per<oent. solution dissolTing little more than one-tenth of 
the amount of oxygen absorbed by pure water. It will be 
seen from the table already given that the amount of mid 
■Resolved by a 50-per-oent. solution is about one-thirteenth of 
ditisolved by a eolation coutaining 0'26 per oent. It ie 
therefore evident that the rate of solution of gold in these two 
. adutions is almost proportional to the amount of otyma con- 
tained m each. In Table IV. the relatione of the gold to the. 
■oj^gen are shown under the heading Au/0 ffound). On con- 
■ti^nng these it is evident that tiie solubility of tiie gold is 
dependmt upion that, of oxygen, but that eomething else inter- 
feres with the action. For, if the amount of gold diMotved 
di^ndad solely on tiie amount of oxygen in solution, the 
vnlnes lmr Au/0 tiionld be oonstimt ; but in the results found 
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it will be seen that those values differ considerably, gi^ually 
decreasing as the concentration increases. Therefore, in more 
concentrated solutions there is lees metal dissolved than the 
amount of oxygen in solution appears to demand. This points 
to some retarding action on the motion of the molecules. It 
seemed probable that viscosity has sucli a retarding action on 
the motion of the oxygen molecules in solution, reducing their 
velocity, and consequently diminishing the number of impacts 
on the surfaces of the plates in a given time, and so decreasing 
the amount of gold dissolved. In order to test the validity of 
this conclusion, the rates of solution of gold were determined 
in cyanide solutions rendered more viscous by the addition of 
various substances, such as sugar and glycerol, which might 
bo assumed to exert no chemie^ influence on the solubility of 
the metal. The results are shown in Table III, : — 

Table III. 




GratxiB 

por 

KCS 

Ontms 

Gold 

dissolved 

in 

One Hour. 

Oxygen 

Coefiioiente 

of 

Absorption. 

Ao.O. 

Sugar 

0 

1 

000650 

0*028 

0-883 

M » , • * 

5.26 

1 

0-00466 

0-036 

0-105 

» m • • 

1578 

‘1 

0-00883 

0*022 

0-151 


2630 

! 1 

0*00248 

0-021 

0-116 


86-82 

1 

0*00152 

0-019 

0-060 

H ■ • * • 

26-80 

5 

000211 

0*0187 

0-118 

Olycerol 

14-15 

10 

0-00223 

0*0171 

0-130 

Gum-aoacia . . 

1 

1 

000492 

, , 

, , 

Golatin' 

1 

1 

0*00874 



Staroh 

1 

1 

0 00448 

•• 

*• 


These results prnve very conclusively that the assumption 
in regard to the retarding action of viscosity was correct. 

Suppose now that we consider the number of times in a 
second a given oxygen molecule strikes a surface. We may 
assume from the results just given that this will depend 
on the viscosity coefficient r, or, in other words, will he a 
function at z* So that, if N be the number, we can write 
N ss a + + &c., where a, mA e are independent of s 

(Maclaurin’s theorem) ; or, since An/0 is dependent upon the 
number of impacts in unit of tune;, we can write Au/p » a + 
bz + c^^ + Ac. In order to ascertain if these relatmns hold 
.good for the values of Au and 0 found, I determined the- 
coefficients of viscosity of a number of cyanide solutions. 
observations were made by Gartenmeister’s method (Zeit. 
Physik. Ofaem., vi., 524), using Pinkener’s formula^ 
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In this expression r is the radius and I the length of a capillary 
tube through which a volume v of the liquid of sp. gr. $ flows, 
under a pressure p in unit of time. In the following table the 
results found by this method are given under z. Under Au/0 
are shown the values found, and also those calculated by the 
aid of Maclaurin’s theorem — that is to say, by the formula 
Au/0 = a + + &c., where a = 0*33 and b ^ -0*9. The 

close agreement of the values found bv these two methods is 
sufficient to prove that the true explanation of the smaller 
solubility of the gold relatively to the oxygen in the more con- 
centrated solutions is to be found in the greater viscosity 
of these solutions. 

Tabmb IV. 


tON 

nuuii 

Z. 

Gold 

dlBHolved 

In 

Ono Hour. 

OXVffOD 

Cooflicientii 

of 

AbfiorptioR. 

Att/0. 

Found, j Caloultttod. 


SO 

000050 

0 0032 

0*156 

0*154 

0*1962 

45 

0*00064 

0*0040 

1 0*160 

0*172 

0*1760 

40 

000091 

0*0049 

‘ oia*; 

O'lSB 

0*1581 

85 

0*00124 

0*00625 

1 0*198 

0 201 

0*1489 

80 

0*00163 

0*0079 

0*206 

0-210 

0*1886 

25 

0*00210 

0*0100 

0*210 

0*217 

0*1252 

20 i 

0*00277 

0*0124 

1 0223 

0-32S 

01188 

15 

0*00850 

00152 

0*280 

0*227 

0*1144 

10 

0*00440 

0*0185 

i 0*238 

0*280 

0*1107 

5 

0*00572 

0*0280 

1 0*248 

0*282 

0*1091 

1 

0*00650 

002B0 

! 0*282 

\ 

0*282 

0*1099 


Similar experiments are recorded in the papers above 
referred to with regard to silver, and precismy the same 
results were obtained with this metal. 


, The following is a summary of results : — 

1. Oxygen is necessary for the solution of gold in potas- 
sium cj^ide, and no gold is dissolved in its absence. 

2. The ratio of the gold dissolved to the oxygen required 
for its solution is 196 : 8, as demanded by the equation— 


4Au + 8KCN + 0, + 20H, = 4AuCNK0N + 4KOa 


8. The rate of solution of gold in potassium-cyanide sola« 
tions varies with the strength of the solution, being small for 
ooneeutrated solutions, increasing as the solution becomes 
more ^lute, reaching«*a maximum at 0*25 per cent, of cyanide, 
and frhen again diminishing. 

4. The rate Of solution of silver in potassium cyanide 
yaries in the same way, and the maximum is reached at tho 
ssme deptee of dilution. 

& The ratio of the amount of gold dissolved by any given 
cyanide sdution to that of the silver dissolved by the same 
smntioii is nearly the ratio oi their atomic weights. 
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6. The variation in the rate of solution of gold in cyanide 
8olution|i is not directly influenced by the amount of cyanide 
in solution, except in the case of very dilute solutions, but is 
mainly duo to Uie solubility of oxygen in these solutions, 
the amount of gold dissolved, being nearly proportional to the 
absorption coefficients of oxygen in such solutions. 

7. The rate of solution of gold is, however, not exactly 
proportional to the above-mentioned coefficients, but is rather 
less than it should be for the more concentrated solutions. 

8. The explanation of this diuiinishing ratio of the gold 
dissolved to the oxygen available, as the concentration of the 
solution increases, is to be found in the increasing viscosity of 
the solutions as the quantity of cyanide augments. 

9. The explanations given in 6, 7, and 8 are equally ap- 
plicable to the solution of silver in potassium-cyanide solu- 
tions. 

Betuniinj^ to Mr. Skey's paper, to which I have already 
referred, I give the following extract in order to show the 
position he takes up. He says, Why very weak cyanide 
solutions act as swiftly as they do, while strong solutions do 
not act upon gold to a degree or at a speed in any way cor- 
responding to what wo expect, is a problem that has not, 
I think, been solved. To iiccount for this it has been as- 
sumed that strong solutions of the cyanide do not dissolve 
oxygen or are not permeated by it as readily as weak solu- 
tions are. But that there is a plentiful supply of oxygen in 
these solutions is made manifest by the results of the follow- 
ing experiments : — 

1. A newly-made cyanide solution of greatest strei^h 
is })oured into a shallow vessel, and at the bottom of it a 
small slip of gold leaf gummed on paper is placed. A long 
slip of the same is then placed so that one end rests upon tiie 
bottom of the vessel while the other end projects out of the 
solution. In a few minutes it may be seen that the whole cf 
the gold on the long slip has been dissolved, while the piece 
that is wholly immersed in the fluid does not appear to ne at 
all affected. 

2. In the same solution place a slip of gold leaf coupled 
with platina, so as to lie abp at the bottom of the vessel, when 
in a short time it may be shown that the gold has eutiidly 
dissolved, while the gold leaf that was not paired with ray 
negative substance has not been affected* With chaloopyrites 
for the negative pole the solution oi the gold was £ar mere 
rapid than in the former experiment! when platinum was 
uM for this purpose, showing the advanttae there is in pair- 
ing the gold with a substance that is steong^y eleutrchnegative 
to it. 

1 think the results of these raparimatits 0hmly:pi^ 
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that there is a sufficiency of oxygen present, even in the 
strongest solutions of potassic cyanide, to allovr of the rapid 
solution of gold therein. But why strong cyanide solutions 
have BO little, or so very slow, an effect upon gold as we find 
is a question that, in the light of these results, appears as yet 
quite unanswered. For my part, I am inclined to think that a 
compound forms upon the ^Id when in strong cyanide solu- 
tions that is either insoluble or but very slowly soluble in 
these strong solutions, but is soluble to a considerable extent 
in weak solutions. It is, I think, very probable that the 
cyanide of gold that first forms on the gold has to be dis- 
solved as a simple cyanide before it can be so acted upon 
by the potassio cyanide as to pass into the coinparatively- 
solubie aurocyanide of potassium.** 

It is remarkable that Mr. Skey should make the state- 
ment, ** It has been assumed that strong solutions of cyanide 
do not dissolve oxygen, or are not permeated by it as readily 
as weak solutions are," when he had before him luy papers 
proving that oxygen is less soluble in concentrated than in 
dilute solutions. In the two experiments that follow this 
statement Mr. Skey shows that gold when partly immersed in 
the solution or when coupled with platinum* is rapidly dis- 
solved, and concludes that there is a suSicieucy of oxygen 
present, even in the strongest solutions of potassic cyanide, to 
allow of the rapid solution of gold therein." It may be as 
well in the first place to point out that these experiments do 
not deal with the question of coucontration in a satisfactory 
manner. Whilst it is shown that by partial immersion or 
contact .with platinum the rate of solution of the gold is 
greatly increased, nothing is given to show the relative effect 
of solutions of varying concentration in such cases. It is un- 
necessary, however, to consider this point further at present, 
as I shau show that in these particular cases the solution of 
the ^old is not due, as Mr. Bkoy assumes, to the oxygen in 
soluuon, but to electrolytic action. 

Perhaps it will be best to consider the (question in the 
suecjBssive steps which I took in niy investigatioQ. 

Strips of gold leaf (1 to 8, Fig. 1), jfummed 
on paper, were gammed on to the in^de of 
a beaker, into which a saturated solution of 


potassium cyanide was then poured, until the 
top of No^ 3 strip was just covered. In five 
minutes No. 3 was almost entirely dissolved, 
whilst No* It which extended partly over the 
'W/ bottom of the beaker, required about thiNiy 
minutes. The top of No. 8 was only jibout 
. hei^ath' the emc!^ o( the liquid, and yet after standing 
was no eltemtloh in its appearance. Nos. 3 
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and 2a ^vere separated by a space of about ^in.» but No. 2a 
sho'wed no change in an hour. 

These results prove that for rapid solution a portion of the 
strip must project above the surface of the liquid ; they also 
suggest the probability of the solution being due to electrical 
currents maintained by the action, at the surface of the 
liquid, of cyanide and the oxygen of the air. 

In pursuance of this idea the following experiments were 
made: The strips shown in Fig. 2 (varnished as shown by 
the shaded portions) 




9tti9ut4 


wore exposed to the solu- 
tion used in the last ex- 
periments. In half an 
hour that portion of No. 
6 below the surface was 
completely dissolved. In 
No. 5 the action was the 
same-- all the strip be- 
neath the surface of the 


liquid, with the exception of the varnished portion, being 
dissolved. The same was the case with 7, both a and h 
dissolving, and apf^rently at about the same rate. No. 4 
showed no alteration. It was suggested above that the 
solution of the lower portions of the strips was due to 
electrical action, and tjiis is clearly proved to be the case 
by the results obtained with Nos. 5 atid 7 strips. Let us 
consider how No. 5 differs from Nos. 2 and 2a in the last 
experiments. So fai* as chemical action is concernedi one 
would naturally conclude that 2a should be dissolved rather 
than 6a, since the varnished portion separating 6 and 5a is 
very much wider than the space between 2 and 2a> and for 
such action a portion protected by varnish is quite as great a 
barrier as a blank space. When we consider electrical action, 
however, the case is quite different : the space between 2 and 
2a does not allow an electric current to pass, whilst tbe 
varnished portion between 5 and 6a offers no obstruction to 
such a current. It is therefore most probable that a current 
flows, and that the solution of 5a is due to its action. Again, 
in No. Tthc solution of b can be explained only by the genera- 
tion of electric currents in a. Hence it follows tfaat the solu- 
tion of the lower portion of any strip partly immersed in 
concentrated cyanide of potassium is due to electrical action. 

Should any doubt as to tbe production of an eleotrio ounrent 
remain, tbe results obtained in the following experiment must 
remove it : — n * 

Fig. 3 shows two plates of mid, varnished as shown by 
the shading. Tbe upper ends of these plates were, conheoteci 
through a Thomson’s galvanometer (Q in the figure) . A rested 
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on the bottom of a beaker partly filled with a saturated solu- 
tion of potassium-cyanide, the surface of which stood about 
half-way up the varnished portion of this nlate. As previously 
shown, with strips of gold paper varnished in 
a similar manner there will be practically no 
action on A. When, however, No. 2 plate is 
lowered into the solution so that B is partly 
immersed there is strong deflection of the 
I galvanometer, proving that a considerable cur- 
rent is passing ; and, from the direction of the 
deflection, showing that cyanogen is being de- 
posited eloctrolytically upon A, and that there- 
fore aurous cyanide is formed, which dissolves 
in the liquid. Hence the gold plate A is dis- 
solved. When No. 2 plate is further lowered, so as to have 
the surface of the liquid at about the middle of the var- 
nished strip C, the deflection is hardly perceptible; wdiilst 
on still further lowering the plate, so as to expose part of 
D to the action of the solution, the deflection is the same as 
at first. 

Let us consider the course of the current in the case of a 
straight strip of gold partly immersed. Prom the experiments 
just given it is evident that there must be an electromotive 
force at the surface of the liquid, and that a current wdll flow 
down through the metal and bock through the solution to its 
starting-point. Wo may consider the portion of the strip 
beneath the surface of the solution as one pole of a battery, 
and that portion just at the surface as the other polo. Now, 
it is well kuown that when a current passes through an 
electrolyte (in this case potassium-cyanide solution) the latter 
is decomposed, its oonstitueuts— the ions — appearing at the 
poles. In the present case cyanogen is liberated at the lower 
pole^ and at once combines with the gold to form aurous 
cyanide, which unites with potassium cyanide in the solution 
to form the soluble double salt ; whilst the potassium must 
pass to the upper pole, where it will either decompose water, 
liberating hydrogen, or unite at the momeut of liberation 
(whilst nascent) with the oxygen at the surface. In either 
case potash will be formed at the surface. 

In order to prove that this is the case, the following 
experiments were made 

Three test-tubes (shown in Pig. 4) of the same size were 
taken. Into No. 1 test-tube lOec. of a 2-per-oent. solution 
of Mtasalum cyanide almost free from air were poured. A 
gold jpli^e was dropped in, and then a thin disc of cork, 
Wrou|^ the centre of which passed a rod of gold, was 
placed as shown in the figure. The disc of oork fitted 
.the tube tightly, but a very small strip was cut away at 
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one side so as to allow all the air to be driven out when 
the cork was forced into its place. A second lOco. of the 
same solution were now added. The gold rod passing through 
2 the cork was varnished from a point a 

below the surface of the liquid to 
Pt= 5 PrS within tin- of its lower end, which rested 
on the gold plate. No. 2 test-tube was 
filled up iu exactly the same way, whilst 
No. 8 differed only in having neither 
gold rod nor plate. The three tubes 
were placed in a small beaker standing 
» jM i in water, and were then covered by in- 
verting over them a beaker, which also 
4 dipped into the water, and so protected 

the solutions from any fumes that might 
be in the laboratory. After standing for five days the solu- 
tions in the upper and lower portions of the tubes were 
removed separately and analysed in the following manner ; 
dec. — f.e., half of the solution — from the top or bottom of each 

test-tube was titrated with AgNO,^ This gave the amount 

of free potassium cyanide remaining in the solution ; the other 
half was evaporated to dryness with the addition of a few 
drops of sulphuric acid, and the residue was heated first alone 
ana then with small additions of ammonium carbonate. Tliis 
residue, which consisted of potassium sulphate and metallic 
gold, was weighed, and the gold determined by the usual 
assay process. The amount of potassium sulphate obtained 
from 6cc. of solution, both above and below the cork, was 
thus known. From the gold found the amount of potassium 
cyanide in the double cyanide of gold and potassium can be 
calculated; the amount of free potassium cyanide is also 
known. The sum of these two values, calculated as sul- 
phates and subtracted from the total amount of potassium 
sulphate found, gives the amount of potassium sulphate exist*- 
ing in the solution as potash. Now, if the solution of the 
plate be due to oxygen in the solution below the cork, potash 
will be formed there ; therefore, in such a case, the ratio of 
the potash found below the cork to tb^at found above it will 
be tno ratio of the gold dissolved in these two places. If, 
however, the solution of the plate be due to . an electrio 
current generated at the surface of the solution, no potash 
vwill be formed below the cork, but only at the euriaoe of the 
solution. Of coupe, there is sure to db f^nie oxygen imlow 
the cork, and this will act upon the idaie independently of 
electrical action, and so form a small amotmt of pota^t 
in the lower portion of the tube. However, to p^e that a 
current flows, and in the direction started above, it i» buly , 
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necessary to show that the ratio of the potash formed above 
the cork to that formed below it is ^eater than the ratio of 
the gold dissolved above to that dissolved below. The follow* 
ing results show that this is the case : — 


(1.) (2.) 
Gram. Gram. 


KHO from 5cc., top of test-tube 0 0155 
„ „ bottom „ 00075 

Gold „ top 0-0S83 

„ „ bottom „ 0'02674 

00171 

0 0088 

0 03195 
0 0232 

EHO above oork 

EMG below coA ~ 

00166 

0 007^ 

00171 

0 0088 


206 

1-94 

Gold above cork 

Gtold below cork 

0 0338 
0^74 

0-03195 

o-ow 


1-24 

1-87 


The titration of the solutions in No. 8 test-tube showed 
that, although the decomposition in the top solution was 
rather greater than that in the solution below the cork, the 
difference was so slight as not to affect the above results. 

These experiments clearly show that the solution of a gold 
plate partially exposed to the air is largely due to electric 
currents acting in the manner above desormed. 

In regard to Mr. Bkey's second experiment, in which he 
coupled gold lying at the bottom of a cyanide solution with 
platinum, 1 have repeated it several times, but have failed to 
get his results. This may be due to the fact that he does not 
enter into detail suffleiehtly to insure any one repeating the 
experiment under exactly the same conditions. The following 
are some of my experiments in regard to this matter : — 


pt 


la 7%. 5, 1 and 2 tuee amaU stripa of gold foil ^nuaad 
OB paper) l^g at the bottcan of a satorated aolotion ot potilah 
aiam oya^ae. 8 aad 4 ace like the leal, end fa addition th^ 
have lying aocoee them narrow atriu of platinnm attadi^ 
with gam. to ope edge of the.'gold. o aad 6 d^r from 8 aad 

48 ' . 
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4 only in having a platinum wiro in 5, and a strip of pla* 
tinom in 6, resting as shown in the figure, and projecting 
above the surface of the liquid. In half an hour 1, 2, 8, 
and 4 were apparently unaltered, whilst and 6 were 
almost completely dissolved. After twenty-four hours 1, 2, 
8, and 4 showed no appreciable alteration. I now suspended 
a platinum wire so that one end rested on No. 1 strip, the 
other projecting above the surface of the liquid. In the same 
way a platinum strip (varnished at the surface of the liquid) 
was suspended so as to touch No. 2 strip. In forty minutes 
No. 1 was almost entirely dissolved, whilst No. 2 showed no 
alteration. 

These results are very similar to those obtained with geld 
strips partly immersed, and show clearly that, as in the 
former case, solution of the gold is due to an electric current 
generated at the surface of the liquid. 

The following experiments were made in order to deter- 
ipine what influence oxygen in solution has on the electrical 
solution of gold. Two circular plates of gold of the same 
diameter were marked 1 and 2 respectively; a narrow slit 
was cut in each near the margin, and the plates weighed. 
Through one of these slits one end of a long strip of gold about 
^in. wide was passed and bent back on itself, being tapped 
with a small hammer to insure close contact with the plate ; 
the other end of the strip of gold was bent round a glass 
rod, resting across the top of a Nessler glass containing 
50cc. of cyanide solution. By this means the plate was sus- 
pended in the cyanide solution at about 4in. from the bottom 
of the vessel. The gold strip was varnished from within |in. 
of the plate to wiwin |iu. of the surface of the liquid. 
The second plate was su^nded by cotton at the same 
depth in the second Nessler glass, which also contained 
fiOcc. of the same cyanide solution. In other words, the 
conditions were the same for the two plates, except that 
one was suspended by gold and the other by cotton. After 
being exposed to the action of the oyiuiide solutions for one 
hour the plates were removed and reweighed. The strip of 
gold was now attached to No. 2 plate. No. 1 being suspended 
bv cotton, and the experiment repMted, still keeping No. 2 
plate in No. 2 Nessler g^ass. These four determmations 
were made first in a solution containing little air, and then 
, in fhe same solution saturated with au. The results are 
shown in the following table, the means only being given. 
The weights shown are in terms of assay weights ; 1,000 ■: 0*6 
gram 
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KOK per Cent. 


25 .. 
10 
1 .. 


. i 
( 
I 

■ * \ 

i 

■* ( 


Gold Plat© J 
euspouded by Solution. 


Solution I . . 

MtuMted 
with Air. I *“ 


Gold Ktrip 
Cotton 
Gold strip 
Cotton 
Gold strip 
Cotton 


I 

I 


0*70 

045 

230 

1*06 

205 

1'50 


100 

090 

8-10 

2>20 

4’60 

3-25 


030 

0*45 

080 

M5 

1*86 

1*75 


Totals.. 


Gold strip . . I 5 05 

Cotton .. ; 3*00 


8*60 

6*85 


295 

885 


If WO cousider tbo totals in the above table it will be 
seen that in the case of the plates suspended by cotton 
saturation of the solution with air increases the amount 
of gold dissolved by 3*36, whilst in the case of the plates 
suspended by gold the increase is only 2*96. In the for* 
mer case, solution takes place in the manner already ox* 
plained in my earlier papers on this subject ; in the latter, in 
addition to this mode of solution there is solution due to 
electrical action. Now, if these actions bo independent of 
each other, the results found for the plates suspended by gold 
must represent the sum of these actions (chemical and elec* 
trical). Suppose this to bo the case : then, in the above table, 
the amounts (totals) dissolved by electrical action will be 2*65 
and 2*25 — t.e., 6*66—3 and 8*6-6*36. It appears from this 
that an increased amount of oxygen in solution decreases 
the electrical action, whilst it very materially increases the 
chemical action. Of course, the determinations made are not 
numerous enough to insure absolutely correct results, but 
they are quite sufficient to show that the electrical action is 
independent of the oxygen in solution. Therefore, Mr. Skey's 
conclusion, that because gold partially immersed in saturated 
cyanide solutions Rapidly dissolved there must be a con- 
siderable amount of oissolved oxygen, is incorrect. 

After stating this conclusion, Mr. Skey proceeds—'^ But 
why strong cyanide solutions have so little or so very slow 
an effect upon gold as we find is a question that in the light 
of these results appears as yet**qulte unanswered. For my 
part, 1 am inclined to think that a compound forma upon the 
gold when in strong cyanide solutions that is either insoluble 
or very slowly solume in these strong solutions, but is 
soluble to a considerable extent in weak solutions. It is, I 
think, vwy probable that the cyanide of gold that first forms 
on the gold has to be dissolved as a simple cyanide before it 
can be so acted upon by the potassic cyanide as to pass into 
the comparatively^soluble aorooyanide ox potassium.’* 
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As my experiments have fnlly answered the points raised 
by Mr. wey, it is hardly necessary to consider the above 
hypothesis except to point out that there is nothing to base it 
upon. I have already shown that in potassium-cyanide solu- 
tions the rate of solution of gold is due to the same causes as 
that of silver. Now, it is well known that silver cyanide is 
more rapidly soluble in concentrated than in dilute solutions 
of potassium cyanide, and why Mr. Skey should assume that 
the reverse is the case with the gold compound is inexplicable. 

In conclusion, 1 wish to point out that nothing has been 
adduced by Mr. Skey to weaken the theories stated by me in 
regard to the solution of gold in potassium-cyanide solutions. 
These theories were advanced to explain the action of pure 
potassium-cyanide solutions on pure gold wholly immersed 
therein, and of course were never intended to include the cases 
of partial immersion, or those of contact with other sub- 
stances, both of which require special consideration of the 
kind described in the latter ]^rt of this paper. 


Abt. LXXIV. — Notes on Mr, J. S. Maclaurin’s Paper on 

the Action of Potassium-Cyanide Soiutions upon Gold. 

By WiiaiiiaM Skey, Government Analyst, 
riietui before the WetUnglon PhUoeophical Society, 3t6th February, 1896.] 
Tbib paper is a reply to a part of a communication of mine 
that appeared in the Annual Beport of the Mines Department 
for 1895, and, in justice both to Mr. Maclaurin and to myself, 
I make these few notes thereon. 

In regard to the publications of his that he cites showing 
the great insolubility of oxygen in strong or concentrated 
solutions of potassium cyanide, all I wish to s^ is that at the 
time I wrote my eontrimition for the Mines Deportment my 
acquaintance with the facts that he has given ara his theory 
respecting these was entirely gathered from short notices of 
his paper as scattered in other works, and 1 regret my know- 
ledge of his labours in this matter being then so sli^t as it 
was. However, Mr. Maolaurin will find that in a part of my 
annual Laboratory Beport that was in pi^ form on the 8tb 
February,'" and is now just about ready for issue, I had 
acknowledged both the accuracy and ^e gmat value of his 
discovery that potassic- cyanide solutions are absorptive of 
oxygen to a dtupme that is approsimately rile inverse of their 
strengths; and as I (in common with iaost chemists) have 
always held that free oxy gen is required for the cyanide pro- 

* This taek Is osrilfted to by a letter I bate trom tbs QovMBaMat 
Printer. 
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cess, I allowed in that eonunanication of mine that Mr. Mao* 
laurin had solved the question in its practical bearings as to 
why (i|old is so slightly affected by strong cvanide solutions as 
experience has proved it to be; and, furtner, I proved that 
even in those coses where an electric current » produced 
during the solution of gold in potassic cyanide, free oxygen is 
also necessary. 

One of the points upon which Mr. Maclaurin does not 
agree with me is where I state that a product is generated on 
the gold in the cyanide solution that hinders the dissolution 
of tms metal to a more or less extent. In answer to this I 
would refer him to page 45 of the Laboratory Beport cited, 
where, as an additional result supporting this, 1 prove that by 
the amalgamation test the cyanodizing or oxidizing of the 
gold is always much ahead of its dissolution. As to the 
author’s statement that it is inexplicable why I should as- 
sume that the gold compound that Arst forms is insoluble in 
strong potassic cyanide, while the analogous silver compound 
is more rapidly dissolved therein than in the weak solution, 
I would answer that 1 have not tied myself to any particidar 
^old compound — nor yet to any one — ^tbe formulee of which 
is known, and my result certainly appears to show that at 
least there is a gold compound that forms in potasric cyanide 
which is very slowly soluble therein. 

As to the inability of Mr. Mtmlaurin to confirm my state- 
ment regarding the results of electrically pairing platina with 
gold, except I allow that the platina must project out of tihe 
cyanide solution, 1 have to say that if the platina is wholly 
submerged therein, it all depends upon the area of the two 
metids relatively to each otner as to whether the result 1 
describe is easily observed or not. If the area of the platina 
considerably exceeds that of the gold— as was the case in my 
exp^ment — so much free oxymn .imsent in the solution is 
available for oxidation that the wsolntibn of the gold is 
s{#oiently accelerated to allow of its being easily (dwerved. 
If the platina is idlowed to project above the cyanide, it does^ 
as Mr. Maelaorin observes, ta^ the place of gold, and the 
dissolution of that metal is still further aoceleram. There is 
another difference in our mode of e<mduoting the experiment 
the knowledm of which helps to reconcile our difibrenees on 
tills pomt: 1 worked with shallow depths of liquid; ih» 
txiXbat had his metals de^ly snbmeiged ; and, as 1 rely 80me> 
what on the absorption <h abdal oxy^ gtdng on almul* 
taaeously with the dissolution of the gold, the rwult I stated 
dM not come out so 'well by the use of Mr. Matiaaria's 
method.* 

*.StMss resMdM hsM es applioatfon to tin mstaUio salpliWsa: 
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And now in regard to the theory the author of that paper 
advances to explain the singular fact that I published as to 
the rapid dissolution of gold in concentrated solutions of the 
oyaniae when the gold plate used is but partly submerged. 
This theory is that the dissolution of the submerged gold in 
these cases is due to electrolytic action produced at the surface 
of the cyanide next to the atmosphere ; and in support of thia 
statement he shows* and by incontrovertible evidence* that 
electric currents are produced under these circumstances. 

Now, I am very glad to have all this evidence from 
Mr. Maclaurin* as it goes to sustain a statement of mine to 
the same eflFect, and which was in page form in the Govern- 
ment Printing Office for the Laboratory Heport cited, page 44,'*' 
on the 8th of February, consequently before 1 saw his paper. 
There I stated, in effect, that an electric current is produced 
when gold is partly submerged in potassic cj^anide. On this 
point, then, we agree ; but when I go over his statements in 
regard to the directum of this current, and its relations to, or its 
bearings upon, the dissolution of gold, I am quite unable to 
agree with him, nor can 1 i^ree with him in regard to his 
statement that potassium is set free in any of his experiments. 
These three points I will take consecutively. 

First, then, as to the direction of the current— that is, as 
to the particular part of the apparatus where this electro- 
motive power is generated \ Mr. Maclaurin states that it is 
generated at the surface of the liauid, and that the current 
will flow down to the submerged end of the gold. But I state, 
in the report referred to, that it is the hxoer part of the sub- 
merged gold where this electromotive power is generated — 
that is, in my own words, ** the lower end being the positive 
pole *’ ; and 1 show that the electromotive power generated by 
the lower end (the more deeply submerged end of the gold 
strip) is sufficiently strong to electro-deposit copper from ita 
sulphate. I have now also tested the direction of the current 
in the apparatus figured 3 in Mr. MaclaUrin's paper, and, as I 
expected, find that the lower end of the submerged gold strip 
certainly is the positive pole in this apparatus too. 

Second, as to the relation of the electric current, or this 
electrolytic action, as it is tenned, to the dissolution of gold 
in the potassic cyanide. Mr. Maclaurin assumes that it is 
this current — this action — which causes the solution of the 
gold in the cyanide. Now, I must contend here that it ia 

E st vice versa ; that, in fact, Mr. Maclaurin has got the cart 
fore the horse — the effect for the cause. I contend that the 
current (or electromotive power) Is produced by chemiciJ 
action alone-^that is, by the dissolution of the lower sul^ 

* Cbe Govemnsnt Printer idio osxtifiM io thit by letter 
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merged end of our gold strip. To be explicit : so far from 
die submerged gold requiring an electromotive power to pass 
it into solution, it produces electromotive power as it dis* 
solves, and of sufficient intensity, as 1 show, to electro-deposit 
copper from its sulphate or gold from its cyanide. To go to 
particulars : taking Mr. Maclaurin’s own conception as to 
the chemical operation that goes on in the process, viz., that 
the cyanogen of the cyanide attacks the submerged gold 
direct, wliilo the potassium combines with oxygen at the 
other end of the metal (a happy conception fitting the case, 
and apparently true), I should maintain that the cyano- 
diziug of the gold and the oxidizing of the potassium are 
the initiatory steps in the process, and the current observed is 
the effect of this and not the cause as assumed. The func- 
tion of the interpolar connection (gold, platina, or conducting 
sulphide, as the case may be) is to conduct the electricity 
generated, and so to allow a long slip of the liquid itself to Ito 
polarized; the effect of which is that cyauodizing and oxi- 
dizing can and do go on simultaneously in the localities 
especially suited for each process. 

Now, 1 have stated in the notes of mine referred to that 
the rapid chemical action that occurs at the gold near to or 
above the surface-line of the cyanide solution had a “ mis- 
leading effect upon me”; and I think that Mr. Maclaurin will 
soon have to confess to a similar experience on his part. The 
gold is so rapidly dissolved at that place that the electric 
current observed is at first naturally assumed to have b^n 
generated there ; but, though there must be electricity gene- 
rated there, it does not become electromotive power, being 
merely that of local action of the kind we have when we use 
common zinc for a pole, and it takes no part in the dissolution 
of the submerged sold. Any way, the dissolution of this sub- 
merged end can be rapidly effected without it— that is (to 
keep exactly to the text), without the assistance of any elec- 
tromotive action taking place at the surface, or, indeed, any- 
where else. This is proved by the results of the following 
experiment taken from my old working-notes : — 

In the following figure (Fig. 1), representing the apparatus 
that I used, the vessel A contains a 
saturated aqueous solution of potassie 
cyanide. B contains a weak solution 
of common salt. C contains an aqueous 
solution of potash. D, D are glass tubes 
filled with eodic chloride .solutkm to 
rij:i mahe inteipolar connections. £,Fare 

strips of gold leaf glued to paper (fm 
support, and obnneoting with eaw other through the galvano- 
meter Q, The cyanide solution is covered with a layer ed oil. 
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So Boon as the electric connection is made through the 
vanometer Q, a current of electricity is produced, the direction 
of which shows that the gold in the vessel A (cyanide solution) 
is the positive pole of the voltaic pair, and in a short time the 
gold in that vessel will have dissolved away from its support, 
while that in the vessel C is not at all affected. 

Now, here there can be no electromotive action at the ui^r 
surfaces of any of the liquids ; and there is no electrical effect 
produced except that which goes to form the electromotive 
power that is given out at the surface of the gold that is in 
the cyanide solution A. Clearly, then, the gmd in this caM 
is not dissolved by electrolytic action, and consequently in 
Mr. Maclaurin's experiment (see his Fig. 8’’’) the gold A at the 
bottom was not dissolved by electrolytic action as he con* 
tends. In my experiment, for the potash in vessel C may be 
substituted any of the acids, even nitric acid, with the same 
results. With the metal silver the results ore of the same 
hind — ^that is, the silver is rapdly dissolved by the cyanide, 
and this even when the silver in the nitric acid is being rapidly 
dissolved, thus showing the great affinity of silver for cya* 


nogen. 

These results certainly appear to prove that Mr. Mac- 
laurin has been all along upon this particular matter mistah- 
ing, as I have said, the effect for the cause. 

In case these results may not bo deemed sufficient proof 
of the incorrectness of this theory of the author’s, I give the 
details of another experiment, with its results. 

A and B are slips of g^ld leaf in electrical 
connection with toe galvanometer Q by in- 
sulated wires B, £. A is in a concentrated 
solution of potassic cyanide 0, 0, C, 0, while 
the gold B is in a weak cyanide solution, or 
in potash solution C, G, D, u, partly separated 
from the strong cyanide by a diaphragm H. 
By this apparatus a strong electric current 
is generated, and the mid ^te A » shown 
to be positive to the {date B, and very soon 
dissolves in the liquid, 
entirdy rid of oil diemical action at the 




E 

C 

k 

1 

li 



Here we get , 
surface of a liquid (D) in contact with the atmosphere, conse- 
quently of all electrolytio action that could 1 m ^ro- 

apeed there ; and yet the dissolution of the gold in a concan- 
trated soluMon of tiie cyanide goes on as n^Mdly* as it did in 
Mr. Maclaurin’s experiments. 

Now, just setting aeide galvahometric indloaticmi alto- 
gether, Mr. Maelaurio may contend here that, by allowing, m I 


Abovs, p. 708. 
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have, that there is oxidation going on at the sarlaoeof the gold 
in vessel C, Fig. 1 (oxidation of potassium), simultaneously 
with the cyanodixing of the gold in vessel A, 1 have weakened 
the strength of my argument that the gold A in the strong 
cyanide is the positive element of the voltaic pair which is 
produced in this apparatus. In such a case I would answer 
him by stating that the free oxygen at this pole (the gold F) . 
simply bakes the place of the combined oxygen of the potash 
next to it, pushing that atom of oxygen on to another atom of 
potash to the displacement of its particular atom of oxygen, 
and BO on till the chlorine is reached, when this radical is 
pusheil on in like manner till cyanogen is reached, which in 
Its turn is slid on, as it were, till the last atom of it in the line 
of action collides with the gold, and a chemical effect then and 
there takes place that is pj^uctive of the electromotive power 
that we find. The gold at that point thus shows itself to be 
the positive element of the apparatus, which is in strict ac- 
cordance with the law thlbt it is always the metal that is 
attacked which determines the direction of the current. But 
I maintain that daring these actions never is any atom or 
fraction of an atom of either oxygen or cyanogen at any time 
absolutely freed from all oombmations ; it is, as it were, a 
waltz in which the dancers are ever changing partners, but 
not one of them is ever clear of a partner — that is, never in a 
state of isolation. 

In regard to this matter, 1 would state here that lead in 
strong soda solutions, like gold in strong cyanide solu- 
tions, is oxidized and dissolved far quicker when only partly 
immersed than when wholly immersed therein. Like gold 
in cyanide solutions, lead is also more soluble in weak 
potash solutions than in its strong solutions. Lead in 
a strong potash solution is weakly positive to lead in 
a weak potash solution, but becomes more positive when 
the other piece of lead is placed in nitric acid, and so 
becomes rapidly dissolved. In these cases I also suppose 
the aerial oxygen takes the place of the oxygen of the potash 
next to it, and the sliding process goes on till the lead is 
reached, when strong chemical action takes place. 

That the positive pole should be that at which the least 
chemical action takes place seems inexplicable until we con- 
sider that the direction ct the current is here determined by 
intensity, nbt by quantity; and tbe current that is produced 
by the hsMMl in the potash solution is more intense than that 
produced by the lead in the nitric-acid solution, because (in 
pivt at leestVItee oxygen of tbe air is the exciting agent in 
that caae,. wfailie m tne case oi the acid solution a combination 
luui to ba brown up for the oxidation of the lead, which, of 
course, involves a lessoning of dectric intensity of the corront 
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thus produced.^' Besides that, this free oxygen is greatly 
condensed as it replaces the combined oxygen of the potash. 

1 note here that the vice-president of the Institution ot 
Mining and Metallurgy at the Geological Museum, Jermvn 
Street, London, in a paper on selection action” in the 
cyanide process,! and which generously deals with much old 
work of mine, takes the same view as Mr. Maclaurin does of 
electrical action as being the cause and not the effect of 
chemical action in the process of Macarthur and Co. So 
Mr. Maclaurin is in very good company. The paper itself, as 
may be seen, has been in a large measure anticipated by the 
two publications of mine referred to, in the parts dealing with 
the selective action of the patentees of the cyanide process. 

Thirdly, in regard to the assumption that potassium is 
liberated from potassic cyanide in the experiment figured 3 
in his paper, I would observe that Mr. Maclaurin omits to 
give mo any proof of this, and that therefore it is impossible 
for me to think otherwise than that this assumption is alto* 
getber an unreasonable one. It is true, however, that Pro- 
fessor Gladstone, Ph.D., F.B.8., and Mr. Alfred Tribe, in a 
paper read before the Boyal Society in 1876, j gave the sanc- 
tion of their names to this idea of a liberation of potassium 
under circumstances somewhat similar to those wo have in 
Mr. Maclaurin 's experiment, but, as these investigators have 
not replied to the strictures I made thereon, I suppose they 
have abandoned that idea. However it is, I would, m answer 
to Mr. Maclaurin's assumption, refer him to these strictures 
of mine,§ and supplement them by the following remarks : — 

As Mr. Maclaurin well knows, the afiinities of this metal 
(potassium) for oxygen are of extraordinary intensity ; for 
cyanogen also they are very intense, as a white heat alone 
does not decompose either compound. To this 1 think 
Mr. Maclaurin will affree ; and, if so, bow can he assume 
that the feeble electric current that he supposes to be pro- 
duced at the surface of the liquid can overturn afiinities like 

* More investigations are required in this direction before the reason 
of this can be thoroughly understood. This action of metals in strong and 
weak solutions of alkalies is anomalous. Iron in strong HGl coupM 
with itself in the weak acids did not give me a current, the intensity of 
the electricity generated in each cell being alike. Copper in sulphuric 
acid is positive to copper in nitric acid. 

t ** On the So-called Selective Action of Very Dilute Solutions of 
Cyanide of l^otassium used in obtaining Gold and Silver from Ores and 
Compounds,'* by James Maotear. Bead before that institution, Novem- 
ber, 1895, and first seen by me 17th March, 1896. 

} *VOn the Keplacement of Bieotro positive by Bleotro-negative 
Metals in a Voltaic Cell.’' Ihroc. Roy. Soc., Lend., 18m 

S '‘Notes on the alleged 'Beplacement of Bleotro-positive by Bleoiio* 
negative Metals in a Voltaic Celf,' ” by William Skey. Train. Xnst.» 
vol. viii., 1876, pp. 84&-845. 
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these to give us the TOtassium in a free state? Bat sup* 
posing even that he had an electric battery laid on of sufficient 
power theoretically to liberate potassium from its cyanide, 
how can he expect even then to have potassium set free for 
the minutest portion of time when there is water, also free 
oxygen, in contact with the potassium compound during the 
whole time that chemical action is going on? No; I con- 
sider that in the experiments of all these investigators the 
potassic cyanide or the potassic chloride is simply passed to 
the oxide by a substitution so direct that never was any of the 
metal set free. A person travelling over the boundary of two 
Shires has never any part of his person clear of both ; so 
here the atom of potassium in exchanging companions is never 
clear — that is, never free in any part of it of one or the other. 
This is the position I have long taken on the subject generally, 
and I cannot retire from it before 1 have something more than 
mere assertions, whatever direction they come from. 

1 would like to make here a few observations in connection 
with Mr. Maolaurin's important discovery of the great inso- 
lubility of oxygen in strong solutions of potassic cyanide. In 
the Laboratory Notes of mine already referred to I state, in 
affirmation No. 2, " That, generally, any salt added to a good 
working solution of the cyanide acts the same as an equal 
quantity of the cyanide in retarding or preventing dissolution 
of gold.”’!’ Now, those foots lead me to suppose that it is a 
general law that all aqueous solutions of salts, fixed alkalies, 
and alkaline earths are also solvent of oxygen in a proportion 
inversely to that of their strength ; that, in fact, Mr. Mac- 
laurin's law for the cyanide solution is really a general law 
for all saline solutions. This receives some support from the 
fact that a great number of solid salts, when dissolved in 
(binary water at a common temperature, liberate while 
if the water has been boiled for a considerable time, then 
nmidly cooled, and then immediately placed over any of these 
salts, not a trace of an can be seen to escape therefrom as 
the salt dissolves. I formerly considered that the gas escaping 
when crystallized salts were placed in water was simply Uie 
air they had occluded in the aict of ^stallization ; but it 
appears pretty clear to me now that this was one of my mis- 
conceptions. 

In the h^t that otu recent discoveries throw bn the exact 
chemical nature and reactions invdved in the cyanide process, 
I now venture to state here my oianion on the question as to 
whether in that process as conducted at the mines the gold Ha 
first oxidized or eyanodized ; and it is this : In a plentiful 

*Th* fixed slkaliss act similMljr, but not emmoiiia or cfalotidc M 

littUDOIlitllll* 
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saraly of free oxygen a part of the gold is directly oxidized, 
while another part, and that the target part, ia oyanodized, 
while, if free oxygen is scarce, the less gold is oxidized and 
the more is cyanodized, until in those extreme oases where 
free oxygen is entirely absent, while at the same time the 
gold is in contact with minerals oondnctive of electrioitv, or 
is but only partly submerged in the cyanide, all the gold ia 
then won oy being directly cyanodized. 

In conclusion, I again express my regret that at the time 
I prepared my notes on the cyanide process for the Mines 
Department 1 was unacquaintM with Mr. Maolaurin’s com* 
munication to the .Chemical Society on this subject. I hs^ 
no chance to ignore it, as I am supposed to have done ; and 
if I had had that chance Mr. Maclauiin may be sure that 
it would have been the furthest from my thought to take it. 
Not to say anything about the dictates of common honesty, 
which may or may not rule my dealinn with the world, my 
own native caution and hereditary prumnce would have told 
me that a paper j^pared so skilfully, so laboriously, and with 
such a wealth of illustration and of argument as this was, is not 
one to be Ignored ” by anybody except to his own disadvan* 
tage and dishonour. On the other hand, I would assure Mr. 
Maclaurin that I am very much pleased to learn that one of 
our university colleges has turned out of its roomy and well- 
fitted halls a native-born New-Zealander who has enter^ 
the wide and fascinating field of original research among the 
physiMl sciences, and made his dibut among our brother 
scientists of the Old World in the strikingly successful and 
honourable manner that he has. And I shaU be glad to see 1 ^ 
example followed by other New-Zealanders, and also to have 
the valuable assistance continued of a friendly but full critir 
dsm of any other communications to the scientific world that 
I may have the opportunity of laying before it. 



NEW ZEALAND INSTITUTE 




NEW ZEALAND INSTITUTE. 


Tw£KTY*aEVBNTH AnNUAIj BbPOBT. 

MBBTiNoa of tho Board wore hold on the following dates: 
18th January and Sist May, 1895. 

The members elected, in conformity with the Act, by the 
incorporated societies as Governors of the Institute are : Mr. 
James MoKerrow, Mr. B. Percy Smith, and Major-General 
Schaw. 

The retiring members from the Board — viz*., Mr. W. T, L. 
Travers, Mr. W. M. Maskell, and the Hon. W. B. D. Mantell 
— have all been reappointed by His Excellency the Governor. 

The Board regrets to have to record the death of Professor 
Huxley, thereby creating a vacancy in the list of honorary 
members of the Institute. 

The members now on the roll of the Institute are ; Hono- 
rary members, 29; ordinary members, — Auckland Institute, 
171; Wellington Philosophical Society, 160; Hawke’s Bay 
Philosophical Institute, 82 ; Philosophical Institute of Canter- 
bury, 65 ; Otago Institute, 102 ; Nelson Philosophical Society, 
22 'r Westland Institute, 62 : making a total of 683. 

The volumes of Transactions now in stock are: Vol. I. 
(second edition), 245; Vol. V., 18; Vol. VI., 20; Vol. VIL, 
105 ; Vol. IX., 108; Vol. X„ 140; Vol. XI.. 30; Vol. XII., 
38; Vol. XIII., 36; Vol. XIV., 60; Vol. XV., 170; Vol. 
XVI., 170; Vol. XVII., 172; Vol. XVIII., 146; Vol. XIX., 
160; Vol, XX„ 161; Vol. XXI., 93; Vol. XXII., 93; Vol. 
XXIII., 170; Vol. XXIV.. 175; Vol. XXV„ 176; Vol. 
XXVI,, 180; Vol. XXVII., not yet fully distributed. 

The volume (XXVIl.) just published was issued in June, 
and contsinB seventy-two articles, and also addresses and 
abstracts which appear in the Proceedings. The work con- 
tains 742 p^es of letterpress and 42 plates. The following 
is a comparison of the contents of the present with those <n 
last year’s volume ; — 

1695. 1894. 

Paget, Pi«ei. 

Miscellaneous ... ... ... 154 202 

Zoology 298 268 

Botany ... ... ... 154 88 

Geology ... ... ... 80 76 

Proceedings ... ... ... 58 64 

Appendix ... ... ... 48 42 


742 780 



720 


Nm Zealand Jnshitute. 


The cost of printing Vol. XXVI. was £447 19 b. 6<i. for 7S0 
pages, and that for the volume just issued (XXVII.) £441 16s. 
for 742 pages. 

Dnrmg the past year the manuscript of the library cata- 
logue has ^en completed, and is now being printed, but it 
wul not probably be ready for issue for some months. 

An arrangement has been made with Mr. A. Hamilton for 
the production of a standard work on Maori art, illustrated by 
photographs of carviufn and other articles, which now are 
becoming very rare, and a permanent record of which should 
be preserved. Mr. Hamilton has travelled in the interior of 
the North Island for this purpose, and has already accumu- 
lated a large and interesting collection of photographs, from 
which selections will be made. It is hoped to have the first 
volume, containing 100 plates, ready for issue by the end of 
the year. 

The Honorary Treasurer’s statement of accounts shows 
that there is a balance in hand in the current account of 


£68 6s. 8d. 

The amount appropriated for the publication of memoirs 
and postponed papers (according to resolution) is now 
£768 7s. 

James Hbotob, 

Guasoow, Manager. 

Chairman. 


6th August, 1896. 


New Zealand iNSTiruTE Accounts for 1894-96. 


Receipts, £ i. d. 
Balance In band, 19tb 
July, 1894.. .. 96 12 6 

Parlimentaiy grant for 
18047-96 .. .. 499 0 0 

Sale of volumes .. 1 18 6 

Contribution from Wel- 
lington Pliilosopbical 
Society . . . . 18 14 6 


£616 


Egpmdi^re, £ s. d. 
Printing Yoi. XXVIl. 441 16 0 
Expense of li brsxy, cata- 
loguing, Ao. . . 39 16 0 

Foreign postage, freight 
on books, stationery, 
and miioellaneoQs . . 88 14 0 

Publication of work on 
Maoriart,. ,. 87 1810 

Balance . . . . 68 6 6 


£610 6 6 


Wm. Tsos. Locke Travbbs, 
12th August, 1896. Honorary Treasurer. 
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WELLINGTON PHILOSOPHICAL SOCIETY. 


First Mbktirq : 3rd July, 1695. 

Mr. T. Kirk, P.L.8., President, in the chair. 

The President expressed his thanks for the honour con* 
ferred ujK>n him by his election to the chair for the cunnnt 
year. He made a brief reference to the recent death of I^o- 
lessor Huxley, to whose distinguished abilities he paid a 
graceful tribute. Mr. Kirk then read his inaugural ad- 
dress, ''The Displacement of Spedes.’* {Tramaeticm, p. 1.) 

Sit Jain«s Hector proposed a vote of thanks to the President for 
his interesting address. He agreed with the view that the vast 
•changes whiob had been effected in the fauna and flora could never 
be recovered from. Some were good and others very bad, and often 
resulted from the misdirected energy of colonists who did not realise 
bow easy it is to disturb the delicate balance of nature. 

Travers had great pleasure in seconding the vote of thanks. 
He had often pointed out the necessity of taking steps to prevent the 
introduction of undesirable plants, Foreign omnisms obtain a 
greater flourishing power here than in their own Mimate. He had 
observed the rapid growth in New Zealand of plants that would be 
eonsidered insignifloant in their own country— and the same with 
ittseots. Nothing was done to prevent the spr^ of Injurious plants 
and Insects in the first instance, and it is difficult to do it now. Snakes 
and toads are not allowed into the oountiy, although they are really 
useful ; but stoats and weasels are Introduced, and they are doing harm 
all over the country, and It is penal to destroy them. 

The vote of tbanke was carried. 

Mr. Kirk returned thanks. 

Km Umnb 0 n. — ^Dr. A. O. Talbpt, Mr. A, Haylook. 


Sboonb MsBTiRa: 17th 1896. 

Mr. T. Kirk, F.L.S., President, in ehair. 

*^On Bare Lepidoptera in the Wellington Die* 
triet,’* by W« P. Oohen. Specimens exhibited. {Tranmotiom^ 

^e President said there was much intecestii g Iriormatimi in Mr. 
iiaper^ and comj^imented him tor making sueh aealniMs mi 
netton^ ' . , 
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*Proee6ii»g». 

Sir tTunes Haotor tbanked Mr. Cohen for hie offer (o leave the ipeoi* 
mens in the Mnienm for a few week* on exhibition. 

2. “ On the Discovery of a New River and Valley in the 
Vicinity of Milford Soand»” by D. Sutherland ; communicated 
by Sir J. Hector. (Plate XXXVIL) 

Abstbact. 

In 1884 Mr. Sutherland made some inleroRting geographical di«- 
covericA on the sea-coaRt south of Milford Sound (see vol. vvi., p. 484). 
He now announces a further discovery, and forwards a sketch -plan. 1'fae 
entrance to the valley is at the north end of Transit Beach. A river, the 
existence of which was not before suspected, was followed up lor five 
miles, winding about in a flat valley about one mile wide. The stream is 
tidal for about two miles, and its banks at that point are 12ft. high, 
and composed of fine mud oontatniug cookie-shells. The source of the 
river was discovered to bo a waterfall issuing from a mountain-tarn, 
which was named Lake Ursula. The surrounding mountains are very 
precipitous, and formed of naked rook, in which ouarte reefs and 
mineral lodes were seen, the latter giving indications of garnets, copper- 
and iron-pyrites, biematite, and magnetite. Sir James Hector desoribed 
the country where the discovery was made. The river had not been 
marked on the maps of that part of the West Coast. 

3. **On Dusky Bound/' by B. Henry; communicated by 
Sir J. Hector, {^ansactions^ p. 50.) 

Sir James Hector pointed out that there was ample room lor ex- 
plorations in this district, especially for those engaged in the study of 
natural history. 

The President agreed that this district was still a splendid field to 
the botanical collector. 

4. Mr. Archibald Park, M.B.C.V.8., of Tasmania, hy in- 
vitation, read a paper, and exhibited s^oimens, on ** Animal 
and Vegetable Parasites associated with the Production of 
Neoplasms in Cattle and Sheep." (Truneoeftbne, p. 451.) 

Sir James Hector said that Mr. Park was acknowledged to be a great 
authority on these matters. It bad given him great pleasure to visit Mr. 
Park's splendidly-appointed laborato^ in Tasmania, and he took this 
opportunity of tnanlbng him for having come forwaid so kindly for the 
purpose of laying the results of his researches before the meeting. 

Mr. Maskell also complimented Mr. Park oii the viduable work he 
had done. 

Several questions were asked by members and answered by 
Mr. Park. 

Professor Dendy, of Ganterbuiy College, Christchorofa, 
pointed out the important bearing of biological study from 
an economical point of view. 

The President having thanked Mr. Park for his interesting 
paper, invited members to view the objects, prepared by that 
gentleman, under the microscopes. 
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Thibd Mbeting : July, 2895. 

Mr. T. Kirk, F.L.8., President, in the chair. 

The Praiident : Boforo entoring on the formal bueinewi of the meeting 
1 wieh to draw your attention to a subject in connection with which the 
^ariouB nocietice affiliated with the New Zealand Institute appear to have 
been slightly remiss, if I may venture to say so. A recent mail brought 
news of the death of Dr. David Lyall, R.N.,at Oheltonham,in his seventy- 
e^hth year. Many present Will familiar with his name as the modioal 
officer in charge of the botanical collections on board the Terror,** one 
of the ships of the British Antarctic Expedition, 1839-43. I have no 
intention o^iving a full account of his work, as that is being done by 
Sir Joseph ELooker, with whom he was so closely associated in botanical 
explorations on the Auckland and Campbell Islands, the Bay of Islands, 
Falkland Islands, Magellan Straits, Kerguelen Land, <kc. ; but I may 
remind you that when, in 1847, Admiral Stokes commissioned the 
Acheron *' for survey work on the west coast of the South Island, Dr. 
Lyall was appointed medical officer, and for three years lost no oppor- 
tunity of engaging in botanical exploration in the South Island ana in 
Stewart Island; and it was not until Sir James Hcator*a adventurous 
exploration of the western portion of Otago that any additions were 
made to the mass of information collected by Dr. Ijyall with regard to the 
phytoloOT of that district. Full testimony to the value of Dr. Lyall’s 
work is home by Sir Joseph Hooker throughout the ** Handbook of the 
New Zealand Flora.’* To my mind, the additions made by him to the 
■oryptogamio flora of Dusky Bay show his keen power of observation to 
great imvant^e, following as he did such excellent collectors as Forster, 
attached to Cook’s second expedition, and Menziea. who accompanied 
Vancouver’s expedition. It must also be remembered that he had high 
merit as a naturalist. The flrst account of the kakapo that reached 
Bur^e was contained in a paper prepared by him, whioh was read before 
the Zoological Society in 1^2, and attracted great attention. Now, the 
point 1 wish to make it this : that, after having rendered such great 
fisirvioe in the elaboration of the New Zealand flora, his name has not 
been placed on the roll of honorary members of the New Zealand Insti- 
tute. Unquestionably this is simply an oversight, but one much to be 
cegvetfeed. We have boon remiss laike in the disoharge of duty and in 
the exorcise of privilege ; and I venluire to suggest that, when the mem- 
bers are next called upon to nominate indiyiduals for honorary meml^r- 
sblp, those who have rendered direot service to the scientific workers of 
the colony in past years should have preference over those whose claims, 
however worthy, are of a more general character. As one of the oldest 
members, and for some years a governor of the Institute, I confess 
myself blameworthy in not having drawn attention to this point at an 
aearlierdate. 

Sir James Heotor quite agreed with what Mr. Kirk said regarding the 
late Dr. Lyall, who was an old pemonal friend, with whom he had ex- 

C lored in Vancouver Island thirty-five years ago, and he felt sure that had 
is name been submitted he would have been elected an honorary mem- 
ber. It was a most unfortunate overnight, for no one could have been 
more vrorthy the honoar than the late Dr. Lyall. 

Papeti. — 1. On Antarctic Begearcfa/* by Major-Qeneral 

Bebaw, O.B., RE. (Tramactions, p. 62.) 

Sir James Heotor thanked General Sohaw for having undertaken 
and so well performed the dutv of making an abstract of these impmftaiit 
papers. He hoped that the efforts of the promoters of antarotio resesMli 
erottld be more suoeessfiil this time than previously. It was a blot bn 



our entorprifio that bo laige an aroa of th« oarth*» surlaoo flboold bUU 
ramain unknown. The little we did know waa moat intereeting, and had 
a direct bearing on many eoientido problana. For instanoe, it will be 
impoBBible ever to thoroughly understand and forecast weather chenges 
throughout the world until we are acquainted with the meteorology of the 
south polar region, as all the great secular changes appear to originate 
there. It is often said that our eouthem seasons follow those ^ the 
Northern Hemisphere, and this year has at drat sight afforded a marked 
instance ; hot the true explanation is that, owing to the North presenting 
such a large condensing snrfaoe, with exaensive arid areas over which tbo 
sky is clear, as compared with the immense water-area with clouded sky 
in the Soutii, changes that are affecting the whole globe are more rapidly 
developed in the Northern Hemisphere. Again, life, especioily the 
marine mammalia, is known to be abundant in southern latitudes, and, 
from the enormous mfgrations of penguins and seals that leave the 
temperate localities where they broea evei^ year in a very poor and lean 
condition, but return from high latitudes loaded with fat. Ash and other 
marine food must exist in great profusion. When we know that the 
distance of the great south land from New Zealand is the same as to* 
Sydney, and that no attempts have been made to reach it since steamers . 
equipped lor combating the ioe have come into use, we may feel oertain 
that an expedition would encounter no serious difficulty, fie themfore 
cordially supported the proposal. 

Mr. Hudson said such an expedition would be most useful in settling 
questions regarding the distribution of plants and animals, and aflom 
increased knowledge for those engaged in the study of biology. 

Mr. Tregoar, although he recognised the immense scientific results 
to be obtained by a south polar expediilen, said the practical point was 
that the colony was to be asked for a grant-in-aid. This would bs the 
difficulty. 

Mr. MoLeod asked if the ea^dition would be officered from the 
Hoysl navy, or in part from the colonies contributing. 

Mr. £. F. HMficld remarked that the bearing, as pointed out by 
General Sohaw, of the variattons of the constant of gravity upon the 
determination of the earth's oentre of gravity was very striking. Pen- 
dulum experiments In the antarotio cirole, if they showed how fat Ae 
oentre of gravity of the earth lay from the centre of form, and in what 
direction, would throw much light on the nature and amonnt of 
motion of the earth's axis. He recalled the iaot that Newton, after 
making laborious calculations and observations with a view of showing, 
that the moon's motion was due to a force the same os Uiat attracting 
bodies at the earth's surface, but diminished in intensity aoccneding tp 
the law of the inverse square, found that the observed facte did 
hannonise with tbe results of calculation ; that, after a more aoouxata 
measurement of an arc of the meridian, the new data-thos supplied, on 
being introduced into the oalonlatlon, produced the harmony sought for, 
and established the law of gravitation with all its intricate oonsequcnioss. 
The way in which Newton put aside a pet theoiy when Ihoonsistent irititi 
fact, instead of toying to make fable fit the theocy, was an admlmlito 
ittstamse of tbe honesty of the true soientist. The determination of ^ 
ffistanoe and direction of the earth's pentoe of gravity from its oentM of 
form would affect, more or less, almost all astmnomioal obrnyvatlonst 
and might perhaps alter accepted notkms of precesiioii, nutation, and 
even aberration, and might have furtoim? lar-ioaching ooiiseqnenoes In 
astronomy. This would 1m the mors ir^reetihg in view of the light 
astronomy was throwing on tbe sister edtonpe of geology, andi the iauw« 
ences being drawn jtoom both no to the time end mode of the oridn ol 
the globe. If this item veallseft, ^ praetieal difficbl^ of getting nniblio 
support for an antarotio mppedHkm might vimlih. Oltoemtleiiii of 
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tcaiufift of VenuK obtained Rupport baoaafie one main olqeot ot them waa to 
determine with greater accuracy the enn’a distance from the earth, and 
thie was easily recognised as a basic fact in astronomy. Moreover, when 
a new fact of widespread aigniiioanoo to science was discovered it was 
difficult to be sure that practical benefit might not rapidly ensue. 

The President said that such an expedition would bo of the very 

g reatest importance and benefit. There are many auestions of great 
Bteiest awaiting the results of such an sxjMdition. He mentionea the 
great abundance of cetacean life that would be met with : surely there 
must be some opening for oommoroe in this direction. 

General Sonaw, in reply, said, no doubt those in command of such an 
expedition would he seleotim from the older countries, and not from the 
oofonies. Unfortunately, the whales met with in these parts were not 
the most valuable whales. He oonsidered that the motion of the Ice was 
caused by ourvents and not by winds-^there were strong polar currents. 
A slight shifting of the pole would have a great effect. 


2. ^‘The Ultimate Problem of Philosophy/’ by W, W. 
Oariile, M.A. (Transactiofis, p, 74.) 

Sir James Hector compltmented the author for his interesting paper. 
It was difficult to discuss a subject of this kind without having carefully 
read the paper. There were one or two things in the paper that he could 
not agree with ; but lime would not permit of their being gone Into. He 
supposed it sras Mr. Oarlilo's parting shot at evolution (as Mr. Oariile is 
leaving the colony shortly). 

Mr. Tregear^said that he considered the reading and discussion of 
such papers perfeotljr futile, and that they would in no way disturb the 
poeition of the evolutionists. 

Mr. Harding thought the paper a good one, and he agreed generally 
with Mr. Oariile ; but there was nothing very new brought forward in this 


paper. 

Mr. Hudson thought Mr. Oarlile’s ailasions as to the origin of the 
eenee of beauty in animals was a strong point in bis paper. Although 
fully believing in Darwin's theory ot sexual selection, he thought that 
that theory implied a sense of beauty in female animals that it was diffi- 
oult to account lor, 


General Sohaw said the line of iuc|(ttment adopted by the leoturer was 
somewhat difficult to follow, and regumsd time for consideration ; but he 
could well believe that it might oonviooe some minds which were dis- 
satisfied with the argument from design. The latter line ot argument 
was, be thought, more generally useful, and, altliough for a time dis- 
credited, it was now rsasssrting itself strongly, and had been need most 
powerfully by Sir George Stokes in some of hit recent lectures. 

^e President said that, althmigh he might not agree with Mr. 
Oariile on many points, yet he oonsid^ed the paper most lucid, and very 
Interestliig, 

Mr. Oariile, in replyi said, with reference to Sir James Hector's 
desoription of his paper as ^^a uarritigshot at evolution,** he must draw 
action to. the faoi that he nad treated evolution as an estabUsM 
dootrine. What he thought was altogether fallabioos was what im' 
agnostioism-^ri^e notion that the world oould he regarded iis a 
e^atehi but without any maker. He felt sore that in twenty years* liMae 
It wbuU be thought incredible that any one should ever have entertained 
•aMi aooneeption of the universe. 


8. *iOii .0(friicep8 roberUU,'* by H. 0, Field. (ZVdifs- 
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Fourth Mrrtino : 2Ut August, 1896. 

Mr. T. Kirk, F.L.B., President, in the chair. 

Papers. — 1. On the Unusual Abundance of Certain Sw- 
cies of Plume-moths during 1894-95 ** (with speciniens), oy 
G. V. Hudson, F.G.8. (Transactions, p. 879.) 

Sir James Hector would Uko to know about what time of the year 
these moths occur, and are they injurious to plants? Is it the caterpillar 
of this moth that perforates the leaves of the Piper exeeUum 9 

Sir W. Bullor said' that the Piper exceUwn is attacked in private 
gardens as well as in the bush, the plants in his garden having their 
leaves completely riddled. 

The President thought that the abundance or absence of these in* 
sects was owing to the scarcity of the plants they feed on, and also to 
temperature ; mit no definite conclusion has yet been arrived at on the 
subject. 

Mr. Hudson, in reply, said that he was not yet sufficiently acquainted 
with the life-history of these moths to say positively if they injured 
plants. He knew they fed on Piper cTceUtim^ but did not think they in- 
jured the plant. They occurred from November to February. Perhaps 
it was tile absence of their speoia) enemies that caused these moths to be 
so abundant during the seasons mentioned. 

2. Notes on New Zealand Ornithology in the Marl- 
borough District," by Walling Handley ; communicated by 
Sir Walter BuUer. (Transactums, p. 3TO.) 

The President said that a record of this kind was very valuable. 
Unfortunately, some of our native birds were fast disappearing from 
many districts where they were once numerous. He wee glad to heat 
that the pigeon was still plentiful In Marlborough, as there were veiy few 
localities in which it was to be found in any quantity. 

8. ** Further Notes on the Ornithology of New Zealand,'* 
with an exhibition of specimens, by Sir Walter Buller, 
K.C.M.G., F.B.B. (Transactions, p. 326.) 

4. On the OccuiTence of the Nankeen Kestrel of Aus- 
tralia (CefTchneis oenchroides) in New Zealand," by Sir Walter 
Buller, K.C.M.G., P.R.8. (Transactions, p. 869.) 

Mr. Travers said his son had examined Stephen Island, and had 
come to the conclusion that there wm not more than about a domm ci 
the small wrens on the island. He would not have sent all those he 
obtained—seven in number^to England had he at first known they were 
so scarce. He believed that now the birds Were absolutely extinct on the 
island. The whitehead he understood was common on the wooded hills 
at the back of Paraparaumu. The various islands should be visited, and 
collections made for our museums; and he agreed that stepa should be 
teken to j^teot our birds. The rail at the Ohatham Islands is last hein| 
destroyed^. Be oonsidered that the naturaiiste themselves do a gveat deal 
of misebiel In getting rid of the rave birds. 

Mr. Hudson thought that a<deuoe wee mmdi indebted to Sir W. 
Boiler for the extarem^y interesting and able paper just read. In 1898 
he himself had written a short paper pointixm out the immediate neoes- 
eity for making extensive oolleotions oi Kew Zmand plente and animals; 
so many speoies of which would no doubt sboartly heooms extiiiot. 
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Mr. Hardinfl itaid that we aliould certainly endeavour to protect our 
rare speoieB of birdii. He would euggcHt t^at the MaorU be asked to 
supply notes of the life-history of those creatures that are soon likely 
to pass away. A native chief lately described bow native birds are oap> 
tured, and gave very good drawings^ and the Maoris were well able to sup- 
ply valuable information about the native birds. He might mention » in 
passing, that Mr. Golenso was quite recently searching for some mineral 
Hpecimeiis at his house in Napier and came on a box of botanical speci- 
mens collected fifty years ago, and until now quite forgotten. Among 
them are three iiattv«i fonis never met with since by himself or other 
observers. No doubt we shall hear about thorn soon from Mr. Colenso. 

The President said he heartily indorsed Sir Walter Buller^s protest 
against the trinomial nomenclature which was now becoming fashionable 
amongst ecologists. Ho considered it to be useless for any good purpose, 
while it must inevitably cause confusion. Ho was glad to think that it 
was not likely to be adopted in New !!^ealand. 

Sir W. Buller, in reply, said he was glad to find that ono occupy- 
ing the position of our President, and actively engaged in scientific work, 
was so strong an advocate of the binomial system of nomciiolature. As 
to Mr. Travers’s remarks about the supposed extinction of the island- wren, 
he thought that the cat that had done so much for science, in having 
brought in uninjured all the known specimens of this interesting bird, 
verily deserved an apotheosis ; although, in his opinion, it would have been 
better to have kept oats out of the island altogether. It was satisfactory, 
however, to learn that Mr. H. Traverses seven specimens had all been se- 
onred by Mr. W. lioihschild, because he would make good use of them in 
the intoreet of soietioe, and because the Tring Museum was already famous 
for its New Zealand rarities. For all that, he still urged the permanent 
importance of compiling a type-collection of rare birds for the Colonial 
Museum before their final extinction had rendered it impossible. Of 
almost equal importance with this was the completion of tboir history ; 
and he quite agreed with Mr. Harding that it would be well to encourage 
intelligent Maoris to record their otMorvations. He had seen the paper 
by Tamati Itanapiri on the anoient modes of snaring wild birds, which 
had been contributed to the Polynesian Society. It was most interesting 
from every point of view ; and the peu-and ink sketches by the writer 
with which it was illustrated wore very creditable productions. So- 
4salled savages were known to be uood observers of nature, and it would 
be quite a step in the rigiit direction to invite contributions of this kind 
for our TrAosaotions. 

The President exhibited speciniens of the true edelweiss 
{LeenUypodium alpmum, Gass,), from the Alps ; also of the 
so«called New Zealand edelweiss (Helichrysum leontopodium^ 
Hook. f.)» from Hikurangi, Bast Cape district: and Heli^ 
ekrysum grandieeps, Hook. f„ from Mount Bolleston, in the 
Soa& Island. He stated thst the former was the Ona^Uum 
colmsoif Hook. 1, of the ** Handbook of the New Zealand 
Flora/' and drew attention to the fact that HeUohryeim 
pemij/torum^ new species desoribed in the last volume of the 
X^ansaotions-^differed from H. grandiceps only in the absence 
of the large woolly bracts and in certain minor characters. 
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Fifth Mkbtino : 4th September, 1895. 

Mr. T. Kirk, President, in the chair. 

Papers. — 1. “ On the Construction of the Comb of the 
by Coleman Phillips. {Transactiofis, p. 479.) 

The author asBerted not only that Darwin and all the lollowerB of 
Darwin who have dealt with the aame eubjeot have wholly failed to 
account for the oiigin and growth of the habits and powers exeroised by 
the hive-boo in its various operations, and more especially in the con- 
etruotion of the honeycomb, but also that the laws propounded by 
Darwin aud bis followers as regulating the evolution of habits and 
instincts are eiiitiroly insufficient to produce the observed results. And 
he further oonteude<l, in support of his assertion, that the exercise by this 
insect of its observed habits and powers must be referred to its possessing 
what are understood as reasoning faculties, derived by it, in ooiumon 
with all other forms of life, from what ho terms ** some force, energy, or 
intelligence in nature or common vital force.*’ 

Mr. Tregear did not sec any reason for suggesting any force other 
than those already recognised by science. The power of natural seleotioa 
to differentiate and to reject umitable combinations was sufficient to 
account for the advantages possessed by certain animals. There was no 
attempt made by Darwin to combat the argument from design or the 
idea of a Oreator. It was a far more magnificent idea to think that some 
jelly-fish or ascidian was constructed to bold the germ of the futare man 
than that a distinct act of creation brought into beint| every oak, every 
bird, every human being. There is no reason for requiring any influenoe 
beside that of the power which produces and reproduces, along the same 
lines through endless generations, all the different living bbinge whtoh 
form the animal aud vegetable kingdoms,. 

General Sohaw said that he had in his first msideutial address 
argued against the commonly-received view that Darwin's theory of 
natural selooiion was a fact, not an hypothesis, and that the extreme 
theories of evolution founded on that theory wore all to be taken as 
established truths. It appeared to him that the quotation he had read 
from Mr. Darwin's book was open to serious criticism. He could not see 
■ that citoles were used by the bees in any way in the construction of their 
cells, nor could he see the slightest evidence that natural selection had 
anything to do with the intelligence, or instinct, or guidance of the bees 
in thsir hive-work. Be could not admit that any proof of evolution by 
natural selection had ever been obtained, not even oy the late Professor 
Huxley in bis supposed pedigree of the hone; yet he believed that 
Darwin, with bis wonderfully patient and diligent collection of fhots, and 
his great sagacity, bad discovered a part of one of the laws by which 
variations had occurred in the directions intended. But that the law of 
natural selection accounted for the endlese varieties and perfections oi 
living things in the past and the prssent Wee to him absolutely incredible 
and entirely without proof. Possibly in the future we Duight attain a 
further insight into the hidden workings of the Creator^ but at present 
they wore surrounded with mystery, and we must eoufets our ignorance. 

Mr. Harding said that it was not well that any soietitifie tkaoi^r 
should have so overshadowing an infiuenoe as to be regarded as outside 
criticism. It was in the theoretical portion of the pepet Justeead tfiat 
the wnter was not strongs That insects and .other ereaturee bed cendes 
unknown to man^peroaptkms of physical eonditibns revealed tq us only 
by scientific insteumenU-^eeeiUfa vmy probable, bat^ihat they peg* 
sessed mechanical or mathematical knowledge in the ordinary eeUioi^WM 
very doubtfid. It mi|(ht be of advantage to cqtieider an aht-hIB ovbiee^ 
hive as a tingle ovganiem, the mdividtial being metgOd In :tbe eedely* 
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Any living organism under the microHoope presenbed tbc appearance of a 
oummunity. The analogy was very strong. In the vital fluids of piimte 
or animals might be seen a host of ceils engaged in oonsbrupting leaf^ 
floweti and seed, or bone, nerve, or muscle, and others busily removing 
effete tissue -^all working towardjs a common end, in orderly fashion, with 
exactly the same appearance of IntelliMnce and individual volition as 
was seen in an insect community, and, like them, engaged on problems 
which involved profound mathematical relations. Even in the inor- 
ganic world, in the phenomena of crystallisation, for example, the same 
mathematical relations came into play, and the beautiful fronds of ferns 
and forms of marine creatures were simulated by the frost on a window. 
If we attributed intelligent action to the visible agents in one case, we 
should be almost compelled to admit it in all. He bad uo theory to 
bring forward— the subject had been so exhaustively discussed by men 
of the highest powers that it was scarcely poesible to adduce anything 
new. 

Mr. Maskell did not agree with either side, but if anything he rather 
went with Mr. Phillips. He was opposed to the Darwin theory. He did 
not think Mr. Phillips intended to show that the beo had an inherent know- 
ledge, but that there was intelligonce behind the bee. He objected to the 
theory of Darwin being termed an hypothesis ; it was really a doctrine 
to those who believed in it, and according to them must ^ right, and 
those who do not think with them are sneered at, not only on the ques- 
tion of creation but on deeper grounds. Ho did not agree with Mr. Phillips, 
as he failed to give us any idea as to what ho meant by the ** higher 
intelligence or the vital force.** Mr. Phillips was setting up a little 
Darwinian theory of hie own. He stated that the dragon- fly *s eye is 
not equal to the human eye : it is doubtful If any insect can see more 
than din. or 4in. 

The President said that it was altogether unjust to impute the unfair 
and ilUteral utterances of certain evolutionists to the author of the theory. 
Darwin was scrupulously careful to state the evidence for and against his 
own vtows with equal faimoss, and in this afforded a bright example to 
investigators of all classes. He never shrunk from the conolosiona to 
which his inquiries led him, but he was invariably careful to show 
isepect for the opinions of those who differed from him. In this resMot 
many of his so-called followers had come short of the example he nad 
set 

Mr. Phillips, in reply, thanked members for their courteous oritioism, 
hat he thought their remarks tended towards a recognition of the prin- 
ciple he oontended |or--vw., vital force or Intelligence. In reply to Mr- 
Tmgear, he (Mr. Phillips) thought ^at, while natural selection played a 
minor part, the real worn was efftotad by a common vital energy, foroe, or 
. intettlgence. He himself had often marvelled at the Individual move- 
ment of minute bodies tridontly endowed with a vital energy of which ^ 
know nothing. Mr. Phillips could not tell Mr. Maskell what the vital 
loioe was until he had produced his eaeamples step by step, wheh the 
meaning would he quite apparent to all. 

Qeneial Sohaw asked permission to make a few observations on the 
shhjeol el antarctic research, which he had the honour of bringing before 
them in a paper read at one of their late meetings. And first with immsd 
to the right whaloi on which there had been some discussion. Helmd 
eecff jtata^ a pape^ read by Mr. Clements Markham before the Stbyai 
tJiiltsd Iftititute In l^ondon on Antarctic Research.*’ From that paper 
and ihe Aisouscioa upon it it seemed probable that a paying wfame- 
fUdiery might ^ be . found in antarctid waters. It is certain that iMt 
yhalfa «a valuable whalebone-^whioh is the support .of ibc 

nets or fringes by which thcaa whaici cdleot meir imaulc 
leoA^sfft ciauiht In Mew Zaaland watcie. He waalnicniicd tbsit cueh 
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whales frequent a narrow cbanuol on the north-east coast of the North 
Island, where they are caught in strong nets. The habitats and breeding- 
waters of these whales are within the antarctic zone. Captain Rose 
mentions having seen them, and last year the well-known whale-fisher 
Captain Larsen reported that he had harpooned one in those waters but 
lost it. The antarctic right whade was not so valuable a** the arctic 
whale, the whalebone being shorter, yet it had a very high prioe in the 
London market. Ho was glad to be able to state that, oontrarv to the 
fears expressed by Mr. Tregear at the former meeting, the subject of 
antarctic research was being favourably considered by the Premier, and 
there was a good prospect that the Australasian Colonies would unite in 
voting a moderate contribution to the expense of an undertaking in which 
'they are so greatly interested. There could then be no doubt that the 
Mother-country would at once organise an exploring expedition to these 
unknown regions. From such an expedition we might confidently expect 
to obtain most important results, both of praottoal and scientifio value. 

The President stated that the light whale had been taken in these 
waters within the last seven years. There was a most interesting paper 
on this subject in the volume of our Transactions fur 1886. 

Mr. McKay said it was tbe first time h.e had heard of a right whale 
being in these seas. He thought there must be a mistake in tbe matter, 
and the whale meant was no doubt the large si^hur-bottom whale, a 
STOcimen of which could be seen in the Museum. l%e whalebone was not 
of much value. 

The President stated, in reply to Mr. McKay, that no one had asserted 
that tbe Greenland whale was to be found in the Antarctic Ocean, but the 
term ** right whale *' had come to be applied, perhaps loosely, to anylaiga 
whale yielding the remarkable substance known as whalebone. Instances 
of its use were frequently to be seen in the newspapers of the day. He 
directed the attention of the members to a most interestii^ on 
antarctic exploration by the late Charles Traill, published in the 19th 
volume of our Transactions,* in which frequent mention was made of the 
southern right whale,'* or ** blaok whale, as it is called by the whalers. 

[Nonc.-^The following whalebone whales are recorded for tbe south- 
ern seas: (1) Nsobaleena marginata (the pigmy whale); (2) Euheiama 
australis (the blaok whale) ; Msgapiera kuandi (the humpback whale) ; 
Physalus australis (the southern great rorqual) ; Batmnoptera UuUoni 
(the pike whale). No. 1 is the nearest representative of the right whale, 
or bowhead, of the Arctic seas. The blaok whale (No. 2) is the tohora 
of the Maoris, and is tlie one usually pursued by southern whalers. Its 
whalebone is only one-fifth of the value of that of the right whale.— M dJ 


Sixth Mskting: aSth Stptember, ISSS. 

Mr. T. Kirk, Preindeut, in the chair. 

Papera.—l. "Notes on DaetylanOm* taylori," byT. Kirk, 
F.L.8. {Tremaebum, p. 498.) 

^ Bit W. Bttller said tbete wm » drawing of this ^ent in Ifo. Tagrtar’s 

Mr. Tngsac poinksd out that tha Maori name of this plant is hasdly 
eorreot. 

2. " On a Cranial Fallaey,” by B. Tregear, F.B.O.S. 

. 8. Notes on MS. Deeoriptums of CoUeotioni madedmeiag 


* Trsaa N.K. last., sis. (MH), m. 
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Captain Cook’s First Voyage,” by T. Kirk, F.L.S. {Trans- 
actions, p. 491.) 

Mr. Harding mid he had brought up thie Question of obtaining the 
MS. in question before the Council of the Wellingbon Philosophioal 
Society, and it had been referred to the Governorn of the New Zealand 
Institute* who took steps to procure it, together with the valuable plates. 
He was glad that the MS. hiUl arrived. 

Mr. Maskell also said that he was pleased that the application from 
the Governors of the New Zealand Institute had been successful. They 
had taken action immediately it was brought to their notice. 


Seventh Meeting : 16th October, 1896, 

Mr. T. Kirk, President, in the chair. 

It was announced that Major-General Schaw had been 
nominated to vote in the election of Governors of the New 
Zealand Institute for the ensuing year, and that Mr. W. 
Mitten, F.L.S., was nominated as an honorary member of the 
Institute. 


Papers, — 1. ** On a New Species of Deinacrida, or Forest- 
cricket, from Nelson,*' by Sir W* Buller. (Transactions, 
p. 328.) 

Mr. Travers said he thought it was the larva and not the complete 
insect that bored the holes in trees. He showed some fine specimens of 
another kind from an island near D'Urville Island. They were found 
amonn the stones on the beaoh. 

Mr. Hudson said this was a most interesting paper. This group of 
insects was peculiar to New Zealand. It is difhoult to sav how long they 
take to become perfect. Some other spooles also drill holes in wood. 

Me. Kirk said it would be interesting if it could be ascertained how 
long it took the Insect to reach full growth. In the Kaipara district 
these insects live on the palm. He had never heard before that the 
weta waf^isonons. 

Mr. Hustwiek said that in Nelson it was supposed to be poisonous. 

Sir W. Buller, in reply, stated that, in addition to its small sise, the 
iarra was light-coloured. It subsisted ehiefly on wood, and probably 
exdarged its home as it increased in sisa. He always found the large 
species {pHnaerida heteracantha) on branches of trees, where, according 
to the Maoris, it subsisted on green leaves. He bdieved this latter 
species had been extinct on the midland for twenty-five years or more, 
bttt it was still occasionally to he met with on some of the islands in the 
HantaJd Gulf. The specimen exhibited measured, with appendages, 
not less than 12in. in extent. The two fine specimens, male and female, 
shown by Mr. Travers belonged to the species Deinaerida rugota^ Buller 
fyol, Ui. of the Transactions). Till now the type-specimen in Mr. P. 
Mnllec*s collection was unique. It was interesting to learn that it lived 
among the rocks. The tyA came from Nelson, from Mr. Brough, the 
fUsebvem of the new species described this evening. As to the alleged 
venoinoas nature of the weta's bite, he could not speak lErom bis own 
eheavration, but he had experienced a stinging sensation on being looked 
^ one of the spurs o1 the hind legs. He had once euflered severely from 
me Mte of the spider Latredmtus kafijw,and this bad taught him caution 
In each matters. It would be interesting to test the potency of the 
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wotft'ft bite, if aomo entbusiettlc votuj of aoienee wonld eabuft to 
Uie iDfliotion, and he oommesded the enl^eot to the eonsideration of 
membexB. 

2. ** On Seasonal Time-a^ustment in Countries South ol 
Lat. 30°,’' by G. V. Hudson, F.E.S. 

Amumcx. 

The author proposed to alter the time of the olook at the equinoxes 
so as to bring the working-hours of the day within the period of Mylight, 
and, by utilising the early morning, so reduoe the exoessive use of 
arUficial light which at present prevails. 

Mr. Travers said the olooks could be managed by having different 
bands. He did not think we were far enough advanced to adopt tfao 
plan advocated by the author of the paper. 

Mr. Harding said that the only praotieal part of Mr. Hudson's paper 
had long since heen anticipated by Benjamin Franklin, one of whoso 
essays denounced the extravagance of making up for loot daylight by 
artificial light. Mr. Hudson's original euflgestions were wholly unscien- 
tiflo and impraotioable. If he really had found many to support his 
views, they snould unite and agitate for a reform. 

Mr. Maskell said that the more calling the hours different would not 
make any difference in the time. It was out of the question to think of 
altering a system that had been in use for thousands of yea«s, and found 
by experience to be the best. The paper was not ^«otioal. 

Mr. Hawthorne did not see any difficulty in carrying out tht views 
advocated so ably by Mr. Hudson* 

Mr. Hustwick was of opinion that the reform spoken of would have 
to wait a little longer. 

Mr. Kiohardson said that it wonld be a good thing if the plan ooold 
be applied to the young people. 

Mr. Hudson, In reply, said that ha was sorry to see the paper treated 
rather with ridicule. He intended it to be praotieal. It was approved 
of by those much in the open air. There would be no difiiottlty in altering 
the clocks. 

8, Mr. Harding read a Abort mper entitled ** An Ornitho- 
logical Note.” {Tramaotwi^, p. 876.) 

Mr. Travers said it was like the statement that the kiwi laid one 
egg which took two years to hatch. He presumed that Mr. Harding 
wished to caution people against such unreliable books. 

Sir W. Boiler said that such blunders ought to be oorreoted. Be 
had ooeasion to take a similar course with blunders of leading writip 
when dealing with New Zealand natural, history, snob as eonfounding m 
kakapo, a nocturnal parrot subsisting entirely on mocsoe and other vegeta- 
tion, with the kea, or sheep-killing parrot, from the mountains. It im3A 
be a mistake not to oorroot such statements. It was not surprising lo 
find mistakes of this kind in the class of hooks sefirred to, the ptodnoi of 
paste-pot and soissors, and got up feuf a foreign oarkst 

Toe president said that it was to sndh blundm as those pointed ont 
by Mr. Harding that many erroneous views regarding our natovai Mej^ 
may be traoed. He mentioned sevend Inetanoes. 

4. Farther Notes on Dacijflmthm tatfhri,*' with specie 
mens and drawings of the flowers, by T. Kirk, F.L.S. (SVang- 
aetianif p. 49^.) 

Sir W. Boiler seld it was a oorious thing that this pUmt pm 
sporadic in its distribution. With the exeeprion of the looality aaiiliooifi 
by Mr. Hill, it appeared to exist in single phmte distanfly seiMiMl opir ; 
the eenntiy. It was first discovered Iqr the Aev, B. Jip %fs{; 
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** K«w )2«alaAd s/ad ito InhabiUnto ** thera is a aood figure of the flower. 
Thii ie one ol the most interesting things in his iKM>k. Mr. Taylor made 
mistakes in the ornithology of the oountryi but he wee most observant 
and devoted to natural history. It was satisfactory to learn from the 
President that this plant had been met with in the fiangitikei district, 
and he hoped it would yet turn up in his own bush in the Manawatu. 

Mr. Maskell said, if it were likely to be found in the South he would 
get some friend to be on the look-out for it. 

The President said that the plant occurred at the Thames, Kast 
Oape, New Plymouth, Upper Whanganui, and Kangitikei, but was most 
plenflful at East Cape. He could not speak positively about the South. 

Sir W. Bnller exhibited the following:— 

1. Ad albino tui (Prosihstnndera nova t&alandia). This was the flrat 
instance he had met with of a perfectly white tui. It was a young male, 
from Stewart Island. Entire plumiMte milk-white, with tinge of cream 
on shouldere, back, and sides ; even the bill and feet are white. 

9, Specimen of tree lisa^ described by Mr. Oolenso as NMiltinus 
vsrsieplor (Trans. H.Z. Inst., vol. xvii., p, l.'K)), so called on account of 
its having the faculty of changing its colour under the influence of 
certain emotions. It was obtained by Mr. A. Luff at Vogel town, and he 
presented it to the Museum in that gentleman's name. Mr. Luff remarks 
that this Heard in its colour resembled the bark of the manuka-tree upon 
which he m^ured it, about 5ft. from the ground. 

The President exhibited speoimens of the fruit of the mako- 
mako (^Jristotelia racefn/osa), which he thought would become 
an article of export from this colony. It was found of great 
use in colouring wines, and would probably prove superior to 
the Chilian species, which was largely im^rted into France 
for that purpose. 

The President submitted for inspection a number of 
ooloured drawings of New Zealand Veronicas which he had 
received from Sir Joseph Hooker, who had, prepared them for 
publication in Curtis’s Botanical Magazifie, Most of them 
had been made from motivated plants, and differed slightly in 
appearance from wild specimens, owing probably to the dif- 
ference in soil and climate; but there was no structural 
difforenoe of the fdightest importance. The series was 
specially interesting, as it comprised several forms whioh had 
not been named or described. 


Eioetr Mbbtieo : ISth Jfovmber, 189 S. 

Mr. T. Kirk, President, in the chair. 

\ A. McDougall, Mr. H. D. Bell, and 

Mr.T.Hislop. 

The Frssldsat infernisd tbs mssUng that stsps wem btiiig Mmn to 
a iistkmsl mssnotisl to tbs lets Eight Honouvsbls T. H. Hqa|Mr« 
asfl Uni^ EioiSwkhfogfo snlN^be to lbs land kx tbs msmirial oCabl 
do sc ly MbB»i|»isa|blng wftb Pfototsor Pseksr, of Jhmsdin, who was 

; ; JSnl mSmt iUM itoM flMIt hmw lutd jail «l. lb* 

iliCh V. fUI«,, %i«cdliiwl DqjMvtaMwt 
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at Washington. Ho spoke most highl^r of tlie servioes rendered to all 
oountries by the late professor, and of his readiness to impart any infor- 
mation to those who asked for it. He believed Mr. Maskell had a 
resolution to propose on the subject. 

Mr. Maskell, in proposing the resolution, gave a short aooouiit of the 
valuable work done by Professor BUey generally, and particularly referred 
to the services lie had rendered to this colony. Professor Itiley was an 
honorary member of the New Zealand Instituto, and therefore, he might 
say, a member of this Society. He felt sure that all would regret the loss 
of so able a man. 

lUwlution. — 1. That the Wellington PhiloMophioal Society records its 
very high appreciation of the servioes rendered by the late Professor 0. V. 
Riley to commerce and industry in all countries by bis labours iu economic 
entomology, and its deep regret at the great loss which the world has sus- 
tained by bis sudden death. 2. That the President be requested to ask the 
Consul for the United States in Now Zealand to forward the foregoing 
resolution to the family of the late Professor Riley, and also to the Agrl- 
oulturaJ Department at Washington. 

This was seconded by Mr. Travers, who spoke very highly of tho late 
Professor Riley, and carried. 

Paper , — “ Note on the Qeolo^ of the Outlying IslaudB of 
New Zealand/* by Sir James Hector. A large collection of 
specimens and photographs, with maps, Ac., were exhibited to 
illustrate the paper. 

ABSTHAC'T. 

The lecturer gave the results of observations made daring a visit to 
tho islands, as a guest of His Excellency Lord Glasgow, from the t9fch 
January to the 25th February, 1895. The distance steamed in tho 
** Hinemoa was 2,600 miles, and, with the exoeption of the visit to the 
Macquaries and the landing at the Bounty Islanmi, the programme was 
fairly well accomplished, notwithstanding that unosiudly boisterous 
weather was encountered for tho season of the year. The lecturer’s 
researches on the botanical features, bird life, and general topography of 
the islands having been already fnlly dasorihed,* only those parts relating 
to the geology of the islands need be reoorded. 

1. The Snares . — ^These islands form two groups about five miles 
apart. They, on all sides, present precipitous olias to the sea, rii^ 
from 75 to 90 fathdms dejith of water, without shingle or sandy bMUihes, 
there being only a lew indentations of the coast-line where landing 
from a boat is possible. Only at one of these, the Boat Barbour, was 
tho nature of the rook- formation actually observed. It is g very singdlar 
form of red granite (f), the only rook in Now Zealand to which it hem 
resemblance being the red granite at the entrance to Chalky Inlet; but it 
differs in being less compactly ciystallins, the quarts being granular, and 
the mica, though in large crystals, being in small proportions. The rook« 
masses decompose freely, having large naked domes on the surface, be* 
tween which are profound hollows mled up to the level with peaty matter 
and bird-guano to a great depth, as proved by the exoavatione made lor a 
lighthouse-site some years itgo. The oUffs rise 800ft. to (KXffi vertieia 
from the sea, and are especially bold on the west ooast, where tbgy 
display a stratified and oolumnar structure, whioh suggests a doubt as to 
the granite nature of the island as a whole. 

2. Auckland Island is clearly oonneeted with the Snares by a ridge 
or plateau, the soundings xangtog from 86 to 196 fathoms oa^. So 


* Chapman. F.. ** Transaetiofis of the Nsw ; 
•ad Kbit; T.. ia tteAi 

mkiMMaMt otfletoaM, vdl. ill., p.au. 
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far an lUMn, Auckland Inland in altogtlhcr voloanto, and closely rcsemUea 
the took-struoture of Banks Peninsula. The norihemK part recalls the 
aspect of the country ndrth of Waikouaiti, with oonioal bills formed by 
denuded basal tic sheets ; but further- south along the east coast there is a 
succession of harbours or inlets like those in Bai^s Peninsula, the steo)^ 
shorei of which are formed of euooeesive sheets of basaltic lava, often 
columnar, and varying from lOCt. to 60ft. in thickness. These are seps^ 
rated by brightly ooloured layers of volcanic tufa or ashes containing 
interspersed blocks of all sises. The lava«flows can be traced by the eye 
so the highest peaks overlooking the west coast of the island, all dipping 
eastward at from to IfP, but at the north and south ends of the island 
the slope is towards these directions. Along the west coast there are no 
indontatione, only precipitous oliffs, and one off-lying rook, ** Disappoint- 
ment Island,” which is probably a **iieck” or **dyke” through which 
eomo of the igneous rooks have been extruded. Carnley Harbour divides 
Adam's Island from the mainland, and appears to have been formed by a 
dislocating east-and«west fault. The south side of Adam's Island is the 
most exposed part of the Auoklands, and presents olifts composed, as 
eimsed in section, of horisontal layers of basalt and tufa to a height of 
1,600ft., some of the cliffs being l,4D0It. sheer down. The lava-sheets 
vary in thickness from 10ft. to 80ft., and there is evidence of not less 
thSA seventy disinct outpourings still preserved above the sea-level. At 
sounding three miles off sliore from the South Oape gave 05 fathoms 
(575ft.). The average dip of the iava-ffoes to the eastward is 7"; the 
width of the island in this section is ten miles, and ihe height of the 
western cliffs 1,000ft. ; so that, by adopting the usually- accepted curve 
for voIoantQ deposits, we have the following result : Aiiokland Island is 
the remnant of a great volcanic cone that was 16,000ft. in height and 
fifty miles in diameter in early Tertiary times, the chief centre having 
been about eight miles west of Disappointment Island. Four-fifths c3 
the original mass has been removed by the denuding force of the weeterly 
waves. 

3. Campbell Island is a volcanic mass, but has the peculiar feature 
of having slightly above the sea level the original rook- formation on 
which it is founded. On the north and south it presents fantastic pei^ 
and precipices, carved out of rocks of the same ohataoter as those which 
I6rm Otago Peninsula. Towards the southern end it is traversed W 
Becseveranoc Harbour east and west^ which is by a moderately high 
saddle connected with West Harbour. On the north and south of this 
sift are frowning cliffs and peaks of basaltic lava-sheets ; but at the sea- 
level these is an exposure, both on the east and west coasts of the island, 
of the Upper Cretaceous rooks, with chalk flints and fossil wood, such as 
is found in Haw Zealand in the Upper Amuri series. These have been 
brought to the surface-level together with tlie volcanic outburst, as they 
aie ipjeoted and interstratified with dykes and tufa-rooks of the same 
kind. The wonderful mystety of the ooourrence of fossilised dicoty- 
ledonhus wood in the far south latitude of Oampbell Island is tbecefose 
^sown.entirely out of the disiributton of plant-life InTertia^ times, and 
muet be refereed to the Cretaceous ^oob. At an altitude of SOffft. clear 
evidsoce of tbe former existence of a true oorrie and moraine of the fimt 
otdsr itrae obtained, but it is purely local, and is the only evidence of 

. loimer glacier iaotion observed. 

> 4k Antint4$s hdand is the result ofiour dietinot centres pouring out 
eeojria and oasaltic lavas with enormous deposits of voteanio breepla, 
prbvss the great Icoal violence of the eruptions- The erosion of the 
imist-lme has bem very slight oonsideifing the friable nature of the MCk» 
irnHsik the occurred la a my late geotcgieai ^daie, 

.. have w eom|to^kSi]^ the absthisa 

j '47'. ■- 



786 


Proceedings, 


being composed of tho oldest metemorpblo rocks that occur in K»w 
Zealemd, and the southern part and Pitt's Island of Lower Tertiary and 
Cretaooous rooks. Tlie soundings between the Chathanis and Banks 
Peninsula did not exceed 800 fathoms. 

The results of tlie voyage indicate so far that Now Zealand is the 
renanant of a moiintain^chain that formed the crest of a great continental 
area that stretched far to tho south and east, and which is now sub< 
merged to a depth not much more than 2,000ft. 

The President felt sure that all were delighted with Sir James 
Hector’s most interesting lecture. It was rather late to take the discus- 
sion on it, and it was proposed and carried that the discussion be 
postponed to that evening fortnight. 

The President drew attention to spocimens of double- 
flowered columbines, exhibited by Mr. H. Phillips, Tinakori 
Boad. In some of these flowers the tubular recurved petals 
bad completely disappeared and been replaced by fiat, lanceo- 
late, shortly-stalked petals, clearly resembling the ordinary 
sepals, but arranged in several series, the innermost being 
reduced to merely expanded filaments. Tho change to a 
regular syuimetricol flower was very striking, especially in 
those where the petals were arranged in not more than two 
series. This transformation of filainents into petals was 
usually attended by an increase in the number of carpels 
from five to eight or nine. In other specimens the spurred 
tubular petals were largely increased in numbers. 


Ninth Mvktino : 27th November, 1896. 

Mr. T. Kirk, F.L.8., President, in the chau*. 

It was announced that the following gentlemen had been 
elected Governors of the New Zealand Institute to represent 
the incorporated societies for the ensuing year: Major- 
General SebaW; Mr. McKerrow* and Mr. S. Percy Smith. 

The adjourned dieoussion on Sir James Hector's paper on the out- 
lying islands south of New Zealand was opened by Sir W. Buller, who 
•aid that for those who have not bad an opportunity of visiting those 
islands it was almost impossible to form any oorreot idea on the subject 
without such a fine map as that now exhibited. Even Sir Joseph 
Hooker, in acknowledging receipt of an author's copy of his (Sir 
Walter's) Illustrations of Darwinism,” and diiottssing its argumenti 
had complained that, through the want of sooh a map, he often 
found himself in a difhoulty about locality. The theory which Sir 
Jamas Hector had put before the meetiiig to aooount for the present 
wnfiguration of the Auckland Islands was, to his mind, most intexest- 
' ing and suggestive, and seemed to explain numb that was ohsonre be- 
fore. The information also about the deep-sea soundings, showing ^ 
existence of an elevated plateau over an entirely new area, wad meet 
valuable, as helping to define the true limits of the mnoh-dieeumad 
sunken continent of Antarotica. The Idetiirer’s observaAious ou the 
geol^ of the isolated island areas, and bis remarks on the ecology 
ana botai^, weiealso vsiy importaot In faot» the krnturs was bciitlittg 
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lirith pointBt a»d was ropleUs wUh interest. In the observatione he was 
about to offer ho would confine hiinseH to the soologloal aspect of the 

S ttestion, and, leaving the xnamnialii*-the whales and the seals — alone for 
^e present, he would limit his remarks to the birds. And before pro> 
ceeding further he would call attention to the collection of albatroses on 
the ta&o, ten in number, representing six species at different ages, as he 
would have frequent occasion to refer to them in the course of his re> 
marks. He explained that they were pact of a collection which Sir 
James Hector was forming in the Museum, which was to comprise all 
the known albatroses of the Southern Hemisphere, and that those ware 
to be grouped together according to the method pursued in the British 
Museum. Another case would contain all the known penguins in this 
homisphore ; and the other birds would be similarly arranged in natural 
groups. Directing attention to the mounting cl the albatroses on exhibi- 
tion, Sir Walter mentioned that two of them had been set up by Mr. Cuh 
lingford, an expert taxidermist in England, and the fact that the others 
sot up by the local taxidermist (Mr. Yuill) compared so well with these 
reflected very great credit on bis skill. The geographical distribution of 
the various species of albatros (as also of penguins and other oceanic 
birds) among these islands was a very curious feature. Speaking gene- 
rally, each island or group of islands has its own albatros, its own pen- 
guin, its own cormorant, and its own set of small petrels. Thus, the 
'Snares arc inhabited by ^at beautiful albatros, or inollymawk, with a 
bright-yellow strip along the ridge of the bill<-tho bird which it had been 
our habit to call Diamedea culminata till it was diflerentiated by our 
neat authority on petrels, Mr. Osbert Salvin, and named by Rothschild 
Vumedea huUeri in compliment to himself. The Auckland Islands are 
the resort, in countless numbers, of the wandering albatros {Diomtdea 
extUafu), except that there is a small colony of another species about 
which he would have something to say later on. Antipodes Island is the 
home of the beautiful yellow-billed albatros (Dtomeoea fnelanophryi), 
Oam^bell Island is the great breeding- place of the royal albatros, originally 
described by the speaker under the name of Diomedea regiut — the noblest 
member of the whole group. Curiously enough, although this is the 
teoognised resort of that flue species, there ie a small colony of them on 
the Auckland Islands, living apart from the wandering albatros, and 
breeding at a somewhat later date. The royal albatros, as he 
explained, is distinguishable from Diomedea exulam by its larger sise, 
its white head and neck, without any patch on the vertex or 
-crown, by the larger amount of white on the wings, and by having 
jet-blaok eyelids, those of the other speeies being purple. Then 
we come to the Bounties. Here the dominant species is the beau- 
tiful moUymawk now known as Diomedea salvini, but confounded (or a 
long time yrith the sby albatros {Dmnedea eauta) of the Australian seas. 
What sMcies of albatros it is that inhabits Macquarie Island he liad not 
been able to determine with certainty, no speelmetis having been brought 
Irotn that looality. The sooty albawos, which really belong to another 
genus, in more diffuse in its range, a lew pairs turning up trom time to 
time oh each of the groups of wands. So again with the penguins. On 
ihe Snares we have the thiok^billed penguin {Eudtfptee paohyrhynchm), 
•the same as that frequenting the coasts of Hew Zealand. On the Auck* 
land Islands we have the large and handsome Eudyptei anHpodum^ 
Antipodes Island is the home of the tine species which he had dedicated 
tC Dr. Sciater (Eudypten sclafeH), and the smaller and well-known 
ehtpeeeom. On Campbell Island we appear to have the latter 
Alciie^ and on the 9ountiee probably bdth of them. On Macquarie 
lesaud, on the other hand, there are four species not met with aleewhata. 
jHwt of all, there is the king^peognin (Aptenodytee UmgiroHru)^ sepia* 
4Uin|ed.in tensef thoulaade in the beautiful enlarged photographs exhUrited 
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by Sir Junes Hector at last meeting— a bird so abundant on those islande 
that the boiling of them down for their fat bae become a weihestabltehed 
and lucrative business ; secondly, the yellow crowned royal penguin 
^udyptes chrysolophut), being tiie same as Eudyptes sehUgtli of Dr. 
Finsoh ; the extremely rare black penguin {Eudf/piet afua/tis), of which 
only two examples have been recorded ; and, lastly, a smaller penguin 
belonging to another group, having a slondor bill, and known as Pygoteelis 
tmiiatua. But the faot that he wished to emphasise was this : that each 
of the islands, or groups of islands, is a nursery for particular species of 
oceanic birds which appear never to interfere with each other'H sauetuaiy. 
Nothing is more wonderful in the romance of natural histor}' than the 
unerring instinot with which these birds, year after year, after measure* 
less wanderings on the face of the ocean, find their way back, at the 
appointed time, to their common broeding-placo. AlhatroneH and pen* 

S ums spend about ten months of the year at sea. The albatroa sweeps 
tie vast waste of waters with its hroad, never* tiring pinions, and rests 
and sleeps on the bosom of the deep. It never leaves the sea till the 
breeding-season oommonces, when tho reproductive instinct impels it to 
seek its rocky cradle; and then, without chart or compass, and apparently 
without difficulty, it sails direct to its old breeding.plaee— a mere rook, so 
to speak, in tho wilderness of waters. In the case of the penguins this 
natural instinot is evoii more wonderful. The penguin spends nearlv the 
wholo of its life in the water, which is its natural element; for, not Ming 
famished with anything but rudimentary wings, orflipMrs, it it unable to 
fly. For purposes of reproduotion it finds its way hack to its island 
nursery when nature prompts it to undertake that duty. It may be said 
of the albatroM that it can mount in the air and take its boatings when 
looking for its island seylura. But not so with the penguin. Owing to- 
its conditions of existence it is unable to leave the water, and, swimming 
on the surface, can, at the best, see only a few yards ahead. And yet, 
with unerring precision, each sneoies of penguin goes straight back to ite 
particular island sanctuacy, ana to its own community. As an illustration 
of the truly oceanio character of a penguin*s life, be reminded the Booiefy 
that at a former mooting, some two or throe years ago, he had exhibited 
the foot of a penguin, taken from a fresh bird, In which a bunch of bar* 
nacles had become attached to the toes through long immereion in sea* 
water—this, too, in spite of the overy-day wear*and*tear of active life* 
Then, again, several of tho groups of islands can claim a distinctive species 
of cormorant ; as, for example, Phalacrocorax cofensot, on the Auckland 
Islands, and PhalamfOOTcm nyeihetneru»t on Oampbeli Island ; and of the 
smaller species of. ooeaolo petrels each has its own favourito breeding- 
ground, and never interferes with that of the others. There are other 
birds that present an interesting stud^ in these islands. For example^, 
there is a snipe, tho closely* allied species of which $re very eedentacy in 
their habits. Thus, the pretty little snipe described by himself some 
twenty years ago as Oallinago pmilla (owing to the smallness of its slie)< 
inhabits the Chatham Islands, where Mr. Bothschild has discovered a 
second species. At the Snares we have Gtdlmaao huigdu so named in 
honour of Baron vou Hiigel, the discoverer. At the Auokli^ Islands wS- 
have the well-known QalliHago auehlandiea, one of the Anest of tile 
mroop; and at Antipodes Island, QMhuigo tristraftii of Kothsahild^ 
Then, again, at the Auckland Islands there is the ourioue dlghtleM duick 
(Mrsonrefa avcklandica), whteh is found nowhere else* It hSe beeh 
suggested, with some show of truthi hy Count Salvadori that this is a 
mteot descendant from 4nas sAloroBs cd New Zealand, the wings having 
become atrophied and aborted through the change of enidronhumli tim 
duck requiring no longer to dy. but rather to leale tke tooki whieh 
enclose fts habitat Jy otimbing, a faoiaty in wWch it mehi Be eiss 
mentiemed that »ir James Hector had stmto PrefeSior. Nowtmx iigliecienMMt^^^ 
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ot this flightless duck in spirit, whilst hs (Bir Wnltsr) hnd sent specimens 
of the Now Zealand bird, also in spirit : so that we might expeot before 
long to bear more on this interesting subject. All we can do at present 
is to await pstiently the report of our leading oomparative anatomist on 
the question raised by Count SalTadori, whi^ lias an important bearing 
on the theory of evolution. There is another endemic form'-*-the Anok- 
land Island merganser (Afstyut form which is not met with 

in any other part of the Southern Hemisphere ; also a peculiar species of 
rail (HaUw wusllen^, so called in eomplimont to Baron von Mueller — a 
bird so rare that there is only one known example, in the museum at 
Stuttgart. On Antipodes Island there are two spooies of parrakeet, living 
side by side, and found nowhere else ; and an endemic species of ground* 
nipit (Anlhus steifuiachtufrif. On the Snares there is a sj^oies of fern* 
oird (Spfumasacui eauda/usj very similar to the one inliabiiing New Zea- 
land, but quite distinct both from that and from Spfienaacus ru/escena of 
the Chatham Islands, He said be might go on enumerating cases of this 
kind without end ; but he had said enough to show that these islands pre- 
sent for our consideration some important eoo geographical problems. 
He felt, therefore, that the Sooieij^ was indebted to Sir James Hector for 
having brought the subject prominently forward by his interesting and 
iijstmctive lecture. 

Mr. Travers said that Mr. Moseley, in his notes during the voyage of 
the ** CbaUenger," mentions this habit of the penguin keeping its egg 
in a pouch, and adds that the albatros and the molly mawk do the 
same; but with this latter he did not agree, as they have good nests 
to hold tho eggs. He understood that the penguin sonif times laid two 
'SggS. 

Mr. H. Travers (with permission) gave some information about the 
habits of the birds on these islands. He said that the so called flightless 
duck did fly to a slight extent ; the penguin lays two eggs, but only 
hatches one, tho same as the gannets ; tho albatros has no pouch, but the 
penguin lias, 

Mr. Harding said this statement of these birds fltiding their way 
bask to their own particular island Is most interesting, and bears out 
what has often been said about animal instinot: they possess senses of 
which we have no idea. It Is common to all the animal creation. He 
gave instanoes of this instinct, and particularly mentioned the bee aud 
the limpet Anding its way back from long distanoos to its own hive or 
xoek. 

Mr. Hustwick asked if the young birds remained on the nests until 
the return of the parents, and, if so, how do they live. 

klr. Riohardson thought these birds were useful in getting rid of the 
oetoMs. 

^e Presideiit said that the most intisresting portions ot Bir James 
Heotor*s paper were those in which he embodied the novel and important 
eonelttsions respecting the origin oil the Auoklaiid Islands, and the new 
information respecting the elevated sea* bottom between the Auckland 
amd Campbell Islands and New Zealand : the latter eepecially removed 
njemy dfmeulties that had been felt with n^ard to the distribution of 
the mants and animals found on the islands. A similar state of th|ii|e 
^existed between the North Cape and the Three Kings Islands, but it had 
long been .held^erroneously. as it now appeared*- that the sea-bottom 
between New Zealand and thp Au^tand liilands was only to be touohed 
at ^ grski depth* Although the remarks on the birds of the islandi had 

welt djtonssed, ho should like to aek the author if he could oiler any 
ekpliutiMijon of the eanses of theAifferenees in the neats of the albtttm 
owdilleletit islimda On Antlimdes heoame aoross numerous nestewbi^ 
word voif roughly flnished and of rather small siM, whUe on the other 
dshmde eyinmelrloal and extremely vegutar. Were the dil*^ 
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larenoea to bo neon in tbiH partiouior oharaoieriHtio of the speotea, or 
were the pooTly'flniBbed nests to be considered the first efforts of tnex* 
perienoed builders? if so^ it would bo at variance with what was 
exhibited by birds in general* the first nest being usually as perfect as- 
those constructed at a later period of life. He intended to have insdo 
some remarks ou the botany of the antarctic islands, but the late period 
of the evening would only allow of a cursory reference to the subject. 
These islands were remarkable for the large number of endemic plants 
with beautiful flowers and striking foliage. The genus Pleuropkyllumf 
of which there were three species, all of great beauty, was aMolutely 
restricted to these islands, and constituted one of the most interesting 
features of the flora. Stilbocarpa polaris, with i ts bold foliage, waxy flowers, 
and glossy fruit was found on all the islands, but nowhere else. Two 
handsome species of Liguniicum^ with beautiful folii^o and large umbels 
of rad flowers, were equally attractive, although in a different way. 
Oelniisia vemicoaa, one of the most beautiful species of a beautiful genus, 
is not found elsewhere ; so also the lustrous AiUfiericum roaaii, with its 
dioeoious golden flowers arranged in densely -crowded creot racemes. 
One other plant must be mentioned, although it will by no means ex- 
haust the list — the beautiful Veronica benthami^ with its glossy foliage 
and large flowers of azure blue. Now, it is most remarkumle that this 
assemblage of conspicuous plants with beautiful flowers should be crowded 
ou these rocky islands, the climate of which is more severe than that 
of any part of New Zealand proper. There is no other instance in 
temperate climates where so many striking and beautiful plents are 
to be found in such a limited space ; and it is most noteworthy that, with 
the exception of several ferns of wide distribution, none of the plants 
to be found on the islands exhibit any great amount of variation ; they 
are remarkably uniform in appearance, and this uniformity contras^ 
strongly with the wide variation exhibited by large portions of the New 
Zealand flora. He was glad to liave the opportunity of expressing his 
indebtedness to Sir J. Hector for the large amount of information con- 
tained in the paper which had been laid before them. 

Sir James Hector, in reply, thanked the members for the kindness 
with which they had reeeivea his leotnre. Since last meeting the large 
map now exhibited, showing the physical features of the Southern Hemi- 
sphere, had been prepared with the skilful assistance of Mr. Pierard. He 
trusted that it would be of service to illustrate many future discussions. 
With reference to the remarks of the President and Sir W. Buller regiucd- 
ing the singular distribution of birds and plants among the islands, he said 
that the differences were such as to show that the islands were remnants 
of an extensive latid-area that had been dissevered long enough to permit 
of speoiflc characters springing up, and yet he had been able to show 
that some at least belong to very reoent geological formations. The dis- 
covery of fossils last year on Beymour Island, near the antarctic eirole— 
which appear to Indicate a similar assemblags to that which oharao*' 
terizes the Upper Eocene of New Zealand, and is always held to Indicate 
oonditions warmer than those of the New Zealand seas at the present time 
-—is a remarkably signifloant fact. It is very tantalising to Mve such a 
large area of the globe unexplored. Without any speoiat appliances, 
Captain Cook, on lour oocasions, almost reaohed the shore of the autaco- 
tio land 180 years ago. Fifty years ago, also with sailing-ships, was 
the first to land. Twenty-one years ago t^ ** OhsJilsnger," witoout any 
speeial outfit for resisting the inolement oonditions« brought back a . 
wealth of interesting information. With modem appliauoes, and the 
great experience that has now been gained in ice- bound navigation, thm 
should be no dfffieoltv in fitting out a suitable eaepedition. In to 
the President, he said that the albatros nests differ vary mueh ia'stas 
and form, ehieffy owing to their being used over and over agiln, and . 
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Moh year reooiving a fioah addition of oementing matter The haooh- 
ing proceHH of the penguin ie quite a different and a more diffioult 

K oblem— which i«, how a bird with a rigid body and hard feathera oan 
y ita egg on a round boulder and sit on top of it. The. photograph 
on the soruen explained how this was clone. 

Paj^er.— “ On a New Species of Luminous Pish (Polyipnus 
kirkii)^*' by Sir J. .Hector. Specimen found by Mr. H. B. 
Kirk, M.A., and exhibited. 


Tenth Meeting: 18th December, 1896. 

Mr. T. Kirk, P.L.S., President, in the chair. 

Papers. -1. On Iron from the Titaniferous Sami of Now 
Zealand,” by E. Purser; c*.omtnuciicated by Mr. T. H. Hust- 
wick {^transactions, p. 689) ; with models of inacliinery used 
in manufacture of the iron, 

Major-Oenoral Sohaw said that tliis irotisand was Ronictimos called 
tnagn4jtio,*' sometimes tiianio*’ or ** titaiiifcroiis.'* Ho hold that the 
term ** magnotic was a misnomer, for it meant that each grain of the itoo 
in the mixed sand was itself a permanent magnet, and this experiment 
proved it was not. It had been mentioned that at Onehunga a system of 
separating the iron particles from the other particles mixed with them 
in the sand had been used, in which electro magnets were employed. 
These, when magnetised by an electric current, picked up the iron par- 
ticles, and, when dornagnetised by breaking the current, dropped the iron 
particles. Had the iron particles been themselveH magnetic they would 
have remained attached to the soft iron core of the electro magnet by 
their own magnotic attraction ; but they did not>-hence they were not 
themselves magnetic. Also, if they had been steel, not iron, they would 
have been permanently magnetised by contact with the electro- magnet, 
and would not have dropped off when the ourront ceased. Therefore, the 
iron particles in the sand were simply iron, and neither magnetic nOr 
steel. Tiiose iron particles wore, however, in a peculiar condition : they 
would not rust, i.e., form the red oxide, as ordinary iron does. In fact, 
they were already saturated with oxygon, and could take no more into 
oombinalion. How or why they had been so combined he could not say; 
but he had been Informed that the cause was the presence of a small per* 
centage of litaninm combined with the iron in each particle. He should 
be glad to know if this was the case or not. If it was not— -if each particle 
of iron was pure iron combined with oxygen, and the titanium and other 
impurities were separate grains, mixed mechanically in the sand, it 
seemed to him that the process had a very good prospect of ultimate 
■access ; but if the titanium was in greater or less proportions combined 
with the iron also, then he feared that the difficulties would be found to 
be much greater, as it was, be believed, possible that different samples of 
the sand would be found to contain different percentages of combined 
titanium in the iron particles in addition to varying proportions of mixed 
imparities in the sand. H it could be ostablished as a fact that alwave 
the iron grains in the sand were pure iron combined with oxygen, tie 
proepeet seemed to him most hopeful. 

, Sir James Hector said that the question of how to reduce ironsaiid 
bad ooodpM, much attention, and ia many ocmutriee some of the Sneet 
eteel bad been maaufaotured from U for thousands of years, espeolallyla 
India, bat by a slow proeess thatirould bs too sxpensive with the cost ol 
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Uhour in this colony. Fifty or iiixty patenU have been obtained for 
utilising ironsand, Mr. Musbet alone having over twenty patent riglite 
secured, some of them expressly for the Taranaki sand. Works have 
been erected in many plaoes^as, for instanee, at Moisle on the Gulf of 8t* 
Lawrence, and at Taranaki and Onehunga, but none had been eommer* 
oially suooessful. Several magnetic separators had been invented and 
need. He had seen one at work at Onehunga several years ago. But the 
diihoulty is that the grains of ironsand often consist of different minerals, 
some of which are deleterious to tho iron : but if the magnetio ore which 
is alone pure predominates, then the whole grain is lifted by the magnet 
and passed on to the smelting' furnace. The only novelty in Mr. Purser*s 
process, so far as he knew, is the employment of glue as a cementing 
material, in order to bind the sand so that it can stand the blast of the 
reducing- furnace. Without a search it would not be safe to conclude as 
to whether his idea had been forestalled ; but it was a good idea, and was, 
in fact, an improved application of the Indian cementation process, only 
the reduoing'power of glue as compared with moist charcoal powder 
would be very small, and special fuel for reduction of the oxide to the 
metallic state would have to be employed. Tho whole matter Is one for 
careful experiment in order to test the cost of production compared with 
the market>value of the product. He had himself examined the results 
obtained at the Fitniii works, near Taranaki, and they were not favour- 
able. Mr. Purser’s process is certainly a great improvement, and he 
wished it every success; but the estimate of cost which had been given 
required verification, and, what is more Important, the purity and value 
of the metal produced on a large scale of working must be placed beyond 
doubt. Oast steel should be aimed at ; but if there is the least trace of 
titanium in it it may prove worthless for some kinds of work. 

Mr. Maskell said that there had been many processes invented for 
dealing with this so oalled ironsand, but none appeared to have euo- 
oeeded, and it did not seem to him that tho present one promised better 
than tho others. 

Mr. Hustwiek considered that the diffioulties in connection with this 
sand were nearer solution than ever before. If the impurities can be 
removed on a small scale they can also be removed on a large scale. 
There was a distinct advantage in having steel that is made direct, as it Is 
so much used now. 

Mr. Purser did not think that sands from other countries could com- 
pete with the New Zealand sand, which Is richer in ore, and our climate 
IS so mtioh more favourable. He did not think there would be inuch 
diilleulty in getting rid of tho iitanium : it is not magnetic, and would 
not be taken up. ' Mr. Puner concluded by describing the process of 
making the briquette, and explained how he arrived at his estimate Of 
cost. 

S. '*On an Bclipge Phenoiitenon,*' by Major-Generftl 
Schaw. 

8. *‘Ou a Wellington Weather Prognoatie/* by Major- 
General Bchaiv. {TrmsaotuMs^ p. 71.) 

8ir James Hector eaid that tho remarks made by General Sebaw re 
the ocliose do not amly only tp eclipses, hut wouhl also apply to ai^ 
light. In answer to Mr. MaekelJ, he explained on the blackboaA oow thg 
barometer falls with a north-west wind and rises with a sonih wind 
daring the eastward progress of a cyekuiic ciroulatfoti the limit of whieh 
lies to the south of Wellington. 

General Schaw, in reply, said that the answer to Mr. Maakcll^s nueaw 
tj^ S^ven in every modern book cm mtleordogy, ae eiphiilM by 
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4. *• Further CJoccid Notes," by W. M. MoskeU. (Trane^ 
netiont, p. 380.) 

6. "On New Zealand Sponges," by H. B. Kirk, M.A. 
{Trmsaetiona, p. ‘205.) 

Sir Janies Hector exhibited a series of sketches by Mr. 
Deverili of the islands south of New Zealand, kindly lent by 
Mr. 8. Percy Brnitli, Surveyor-General. 


.'\mmuai. Mektino: 3eth February, 1896. 

Mr. Haskell in the chair. 

ADMTHACT ok AkhUAL H1£I*0I(T. 

The balaDee-fllieet «et forth the receipts for the yeai* (in- 
cluding the balance brought forward, £54 11 h. Od.) to be £163 
14fi. Gd., the expenditure £95 16s. lOd., and the balance 
£66 178. 8d., to which has to be tuided £25 Gs. 6d., lodged 
in the bank at intereBt, making a total balance of £92 38. 2d. 

Election of Offiokus fou 1896.— Prcs/V/gwf — W. T. L. 
Travers, P.L.8. : Vice-presidents — B. 0, Harding, Bir J. Hector, 
K.C.M.G., MI)., P.K.8.; Trogear. F.E.G.B., 

Major-General Schaw, C.B.. R.E.. Sir W. Buller. K.C.M.G., 
P.B.S,, H. Parquhar, W. M. Maskell, G. V. Hudson, P.E.S.p 
Thomas Kirk, P.L.S. ; Seoretarij and Treasurer--^, B. Goi'e; 
Auditor— Te King. 

air Jainst Ueotor moved a vote of thanke to the retiring Preddent, 
Mr. Kirk, and pointed out how ably he had carried out the duties of the 
oiBoe during a moet enooeselul year. He drew attention to the valuable 
work he, Mr. Kirk, was at present engsged on -*»via., a work on the botany 
of New Zealand, whioh was so mueh needed by students and others 
jrocfcitig ou this branch of seienoe. 

Mr. Travers seoonded, and the vole wasloarried. 

— 1. “ On the Products of a BaUa8t*beap,'' by T. 
Kirk, P.L.8. (Fransaotionsy p. 501.) 

Mr. Traven said tl«at he had often pointed out before that theee 
weeds came from wardian oases sent out here, and prooautione should 
be taken to prevent their introduction. 

Mr. Hustwiok said that a paper of Hits kind would be of great ser* 
vloe in warning persons from sprwidifig noxious weeds in this country. 

Ml Bloharoson said that the Imge gicowth of fennel to be found all 
Cmat the* Town of Wellington ought to be cleared away, as it was any- 
thiiM but pleasant. 

Mr. Maekbll said Uiis plant was in abundance near Grant Hoad. 

2. Notes on Ooccids (No. 2)/' by W. M. 

kail, (!Zy«niao|»^, p. 880.) 

' 8. €b' iliA. A^e^riidida,'’ by W. M. IfkriEail. {Pmmo- 
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Mr. lludvon conHidet«d tlii* paper on the Al*%»odida a most vatnabie 
ooutribution. Me was glad that Mr. Moikell hod tamed his attention to 
this interesting family. There were two species of moths in England 
only distinguished, like the Atmrodida, in the immatnro stage. 

Sir }. Hector said this was an important paper. Numbers of trees 
were being desiroyod by these minute insects, and the curious thing was 
that they could only be recognised in the immature stale ; it was the 
reverse of what was usual. 

Mr. Travers said that Captain Hutton bad pointed out that the 
Plonarians are only distinguished by their colours. They also differ in 
the immature stage where they do not in the perfect insect. 

Mr. Moskell.Tn reply, said that possibly there may be diflerenoes in 
the full-grown form, but, if so, it was exceedingly difficult to distinguish 
them. He said that in hot weather these insects were most numerous, 
and there was only one generation in the year. 

4. “On New Zealand Ckadida,’' by W, F. Kirby, F.Ij.B.; 
oommanicated by G. V. Hudson. (Transactions, p. 454.) 

5. “ Notes on .T. S. Maclaurin's Paper on the Action of 
Potassium • cyanide Solution, " by W. Skey ; communicated 
by Sir J. Hector. (Transactions, p. 708.) 

G. “On New Zealand Hychmda," by U. Farqnhar. 
(TVansaotions, p. 459.) 

The following exhibits were shown by Sir J. Hector, and 
i-emarks iiiodu on thorn : (1.) Elephant-fish (Callorhynehtu 
antarctiom), from Wellington Harbour. (2.) Jaw-bone of 
elephant-fish, from Wellington Harbour. (3.) Eggs of 
elephant-fish, from Wellington Harbour. (4.) Bpawn of 
elephant-fisli (showing embryo), from Wellington Harbour. 
(5.) Fossil Callorhynchm, from Amuri Bluff. (6.) Clay- 
deposit containing mercury, from Bussell. (7.) Common 
oyster (Ostrea ednlis), from Kaipara Harbour. (8.) Bock- 
oyster (Ostrm glomerata), from Kaipara Harmur. (9.) 
Molybdenite, from l^ubipuhi. (10.) Argentiferous galena, 
from Pubipubi. (11.) Ore containing copper, lead, zino, and 
silver, from Whangarei. (12.) Silver-ore, from Bussell. (18.) 
Coal, from Hikuraugi. (14.) Iridescent coal, from Hikurand. 
(15.) Chemarrichthys forsteri (fresh-water fish), from Ingjfe- 
wood. 

7. “ On Zanniehellia and Lepilana iu New Zealand," by 
T. Kirk, F.L.8. (Transaetiojit, p. 498.) 

8. “ An 'Uudcscribed Palm -lily," by T. Kirk, F.L.B. 
(Transactions, p. 608.) 

9. “ On the Genus Symenanthara," by T. Kirk, FJLi.8. 
(Transactions, p. 510.) 

10. “ Notes on Veronioa, with Description of New Speeiec," 
by T. Kirk, F.L.8. (Trmsaciions, p. 616.) 



A.DOKLAND INSTITUTE. 


First Mrrtino ; Srd June^ 1895. 

Professor A. P. Thotnas, F.L.8.» President, in the chair. 
New Members. — R. A. Carr, R, W. Duthie, 8. Danneford, 
Rev. J. T. Penfold, F.G.S., J, W. Tibbs, M.A. 

The President delivered the anniversary address. 

AnsTn^oT. 

Tbo President prefaced his addroniH by speaking of various local 
matters of particular interest to members of the Institute. All would be 
glad to hear that the ground was clear for tlie acquisition of the Little 
Barrier Island, and its setting on one side for the preservation of the 
fauna and dora of New Zealand-^a project initiated by the Institute in 
1886 . He expressed the hope that, as soon as the purchase was com- 
pleted, the Government would take steps to remove the Maoris now 
living on tbe island, and woatd also prevent the visits of unscrupulous 
collectors. The unsuitability of the present lecture-room for the pur- 
poses of tbe Society was dwelt upon. Some members were of opinion 
that tbe didusion of soientido knowledge by means of meetings, popular 
lectures, &o., was no essential part of the duties of the Institute. He did 
not agree with these, but considered they should do all in their power to 
make their meetings more attractive and instructive. But this implied a 
larger room, and the possession of suitable apparatus for illustrating tbe 
lectures or papers read. He trusted that the matter would bo fully con- 
sidered by tno Council during the coming session. Ho then passed on to 
tbe subject he had selected for his address. ** Life and Crystals " : the 
phenomena presented by life, and the phenomena presented by tnorganio 
matter, particularly with regard to structure and growth. The structure 
of the limg oell, and its component parts, was described with oonsider- 
able detail ; as also the stmoture ana growth of crystals. The address 
•was copiously illustratsd with diagrams, many of whioh had been 
speoially prepared for the occasion. 


Sbookd MBBTiHa : 17th Jnm, 1896. 

ProfoBbor A. P. Thomas, F.L.S,, President, in the chair. 

Professor F. D, Brown g;ave a popular lecture on ** Argon, 
the Newly«disoovered Constituent of the Air.*' 

Abstbaot. 

Tbe lecturer alluded to tbe paper read before tbe Royal 8oole|y on 
Blit January bgr Lord Bayleigli and Professor Ramsay, la wbloh tbs 
details of the dtseoverj were first made pubUo, and gave a gyappsis 
oi, the ohief facts of iatersst eoBtaiasd tbenia. He eKperlmaataUf 
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ithowed hew aigon oould be obtoined by pMeiog atmospheric nUrogen 
backwards and forwards from one gas-boider to another over red>hot 
magnesium, whereby the nitrogen was slowly taken up as magne* 
sinm nitride, while there remained a residue of unaosorbed gas; 
and he also desoribed the other methods which have been followed to 
obtain argon. 

At the oloee of the lecture a vote of thanks was proposed by the Vioe* 
president (Mr. J. H. tfpton) and carried by aoolamanoh. 


Thiud Mkhstinu : lat Jult /, 1896 , 

Professor A, P. Thomas, F.L.8., President, in the chair. 
New Member . — Profensor H. W, 8egar. 

Paper. — “Social Problems: Poverty ood Uaemployed 
Labour in Civilised Oommumties," by F. Q. Ewington. 


Fourth Mkkting : 16th July, 1896. 

Professor A. P. Thomas, President, in the chair. 

The Right Rev. W. Ci. Cowie, D.D., Bishcm of Auckland, 
gave a popular lecture on “ The ^^ent Chitral Difficulty, and 
the Future of the Country betwooii Western Afghanistan and 
the Indus." 


FtVTH MxETUio : 6th August, 1896. 

Professor A. P. Tlionias, President, in the chair. 

Papers. — 1. “Note on a Volcanic Outburst on Sunday 
Island in lbl4,’’ by S. Percy Smith. {Transactions, p. 47.) 

2. “The History of Ot^anini Pa, Kaipara" (translated 
from the Maori of Hami Tewaewoe), by S. Percy Smith. 
(Transactions, p. 41.) 

3. “ The Training of Teachers for Primary Schools,” ' 
the Rev. J. Bates. (Transactions, p. 111.) 

A lengthy diecanion aroae, in which Hr. Pstric, Chief Inspsolor of 
Schools, Hr. Upton, Mr. Stewart, Mr. U. Aiokin, and the PreidMiit took 
port. 


Sixth Muxtimo; I9th Avgust, 1896. 

Professor A. P. Thmnas, President, in the chair. 
Professor C. W. Egerton gave a popular ieetum on “ M» 
Dawn of the English Drama.” 

issnupT. 

Tht lootom said ths Bnglish dtsma was ths stew aad . miust 
doval^moiit of many omtsSao. It hid Us «il|ia in ths sitasl ss w is m 
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of the mediiBval Cburoh, end in the ilnit initenee it 9 obieot wet to stir 
the emotion! end purify the monlt of the feithful by bnn^ng home to 
them the feets of eeored hittory with the greetott pottlble vlvidnett. At 
theouteet, teorod dremet were eneoted within the wells of thechuroh 
ittelf. Indeedi the form of aereioe iteelf wae^ as e French writer hee 
notioedi ** nothing but e long divine epeeteole.'* The lecturer then geve 
e deeoidption of the old miraole-pleys, end en eetimete of their relation 
to the life of the fourteenth, fifteenth, end eixteenth centuries. He then 
noticed the “ morelitiee," or allegoricel pleye, end farcical interludee, 
ending with an account of the gonoste of the regular English drama, ae 
represented by Shakespeare’s immediate predecessors. 


Seventh Meeting :^Hft Scpkmher, 1895, 

Professor A. P. Thomas, I’resident, in the chair. 

Papers,- -1. “ Two (doming Eclipses," by Professor H. W. 

Segar. 

Abstiuot. 

This paper gave an account of an eclipse of the moon (partial) to 
come off on the evening of the 8rd Soptembor, and a partial eclipse of the 
sun to take place on the 10th Soptember. 

2. '‘Browning’s * Vision of Life/ ” by E. A. Mackeohnie. 

Abstkaot. 

The author commenced by stating that, although the high excellence 
of Browning's poetry was beyond dispute, yet be could not be called 
jmular, and bis works were not widely read. This is in great measure 
duo to the subjeet mattor of his poems, which is ohiofiy piyohologioal. 
Pew people take an absorbing interest in such studies ; and it is this 
want of interest in the subject, rather than obscure phraseology, which 
is the true reason why Browning’s writings are not more often read. The 
writer then proceeded to illustrate the views which Browning hold of life, 
and of man’s duty to himself aud others, giving freauent quotations from 
his poems in support of his statements. He considered that Browning 
possessed in no ordlnai^y degree the scientido spirit of patient research 
and minute analysis. He threw himself, at it were, into the very mind 
which he pourtrays, showing it from within, and laying bare its thoughts, 
pamions, and secrets. It is this study which lent iuterest to his life, and 
to which we are indebted lor those psyohologioal picUires which give the 
workings of a man’s soul. Tennyson has often been called “ the poet ol 
the age, and, from the large circle of his readers, the claim is perhaps 
just But the music of his verse, like much other bygone music, having 
supplied the requirements ol the age, will probably cease to command 
attention. Bat the admirers of Browning claim for him a more enduring 
faioe. He depicts our thoughts, our loves and hates ; the aspirations 
dfir spisitual nature ; the trials and disappointments of this me,-^aii, in 
Ihoty tbat makes humanily; he has not Inaptly been termed the dia* 
matiet ol the soul/* and as such his admlram an tioipate (diat he will take 
a poiltfon hi the world’s estimation second only to Shakespeare, 
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Biobth Mestimo: 16(h September, 1896. 

ProfeBBor A. P. Thomas, President, in the ohair. 

Mr. E. W. Payton gave a popular lecture on " Art and 
Photography." 

ABSnUOT. 

The lecturer dieouBsed the elaims of photography to a place among 
the fine arta, treattna the question from the point of view of both artlet 
and photographer. He described the chief points of difference between 
the works of the artist and the photographer^ particularising the excel* 
lenoies and defects of both. The value of a knowledge of photography to 
an artiste and its dangers, and the value of an artistic training to a pho- 
tographer, were both fully treated of. The lecture was illustrated with a 
large number of lantern-slides prepared from the best works of the most 
oelebrated artists of Europe, and from photographs of high merit. 


Ninth Mbktino: 7lh October, 1895. 

Professor A. P. Thomas, President, in the chair. 

Papers. — 1. “ Description of Three New Species of Native 
Plants,** by D. Petrie, P.L.S. (Transaetiofis, p. 638.) 

2. *'On Some Additions to the New Zealand Flora/* by 
T. P. Checseman, F.L.S. (Transactions, p. 63d.) 

3. “ The Ancient Tribe T© Panenehu,'* by Captain Gilbert 
Mair. (Tramactiom, p. 86.) 

4. ** The Railway and its Place ii/%ocial Economy/* by 
Dr. A. G. Pnrehas. (Transactions, p. 69.) 


I'bnth Meeting: 2Ut October, 1895. 

Professor A. P. Thomas, F.L.S., President, in the chair. 

The Bev. Canon Bates gave a popular lecture on ** Demo* 
oracy." (Transactions, p. 97.) 


Annual Meeting; 2Uh Febrmry, 1896. 

Mr. J. H. Upton, President, in the ohair. 

Pancr.— **The Action of Potassium ^anide upon Gold/* 
by J. Maclaurin. (Transaetions, p. 696.) 

Absteact op Aeitual Bepobt. 

The number of members is 172 , being an inoreaea of one on lonaer 

E r. Those removed by death are Mr. D. B. Cruiokehank, whose assooia* 
with the Institute dated almost from its foundation ; and Mf« W. P. 
A, well-known in Auckland from hie lengthened servioes on the Board 
of Bduoatlon. 
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Tan meetings were held during the year, at whicli eevonteeii papers 
were read. 

The register kept on Sundays shows tliat 10,154 persons entered the 
Musoum oil that day, or an a^rage of 191 ; the daily average on week* 
days being about 100. 

Numerous donations have been made to the Museum, but the 
Oounoil regret that, owing to being unable to employ a taxidermist, most 
of the ailditions in the Zoological Department have had to be packed 
away, and some had to be declined. The Councii specially refer to the 
gift made 1^ the chief Kami te Waowae of a carved post or ** tiki " from 
Otakanini Pa, Kaipara, a fortress well known in ancient .Maori history. 
Other donations of speoial value have beou made by Mr. T. Coates, Mr. 
F. D. Fenton, Mr. T. 0. Tims, and Mr. K. H. Woledgo. 

The rearrangement and labelling of the minerals has been com* 
Dieted ; tbe oolleolion of kauri*gum has l>een rearranged and made ready 
for labelitng; duplicate and iinexhibited specimens of all classes have 
been carefully overhauled and repacked, and several sets have been 
withdrawn for oxohangc ; several minor changes have been made in the 
arrangement of the ethnological collections. 

For some years past the eastern end of the main hall had boon 
ezoeedingiy damp during winter and spring, and of late the south wall of 
the Ethnological Hall had shown the same fault. After consulting 
several authorities, it was decided to treat the exterior of the walls with 
Baerelmey stone liquid, which has been used with good results on several 
important public ouildings at Home. The importation of tlie liquid 
ana 'its proper application liave proved rather costly, but the walls 
remained perfectly ary through last winter and spring. 

An expenditure of £50 lias been incurred during the year in the 
purchase of standard soiontiflo work^. Special altentiou is drawn to tbe 

E ***sations of the Egyptian Exploration Fund, the Hoyal Society's 
ogue of Soitfiitific Papers, and the recently issuod Index Kewensis. 
The Council have pleasure in alluding to a donation made by Mr. 
D. Hough, the first harhourmaster of Auckland, of seven water-colour 
sketches of incidents connected with the early days of Auckland, forming 
an interesting and welcome addition to the ool lection bearing on the early 
history of the colony. 

Very disquieting rumours have been prevalent in Auckland respect- 
ing tbe iKisitton of matters on the Ijittlo Barrier Island. It has been 
stated that, so far from the island having been kept as a strict preserve 
for tbe rarer members of the New Zealand fauna, largo numbers of birds 
have been slaughtered and sold-^some to peoplo in Now Zealand, and 
others to oolleotors in England. It Is difficult to understand how such 
a practice could be carried on without the knowledge of tho oaretaker, 
or the assistance of the Maoris resident on the island ; but the rumours 
are so olroumstanttai, and of such independent origin, that they probably 
rest on a basis of truth. The matter was brought under the notice of 
Parliament* and an investigation was ordered ; which, however, does not 
seem to have resulted in either proving or disproving the statements 
which have been made. It is satisfactory to know, however, that tbe 
Kamris residing on the island have been removed ; for it cannot be denied 
iiiat thetr presenoe was a oontinual sourne of danger, either from the 
risk that the high prices offered bv dealers might tempt them to start 
opileeting, or by keeping up a regular mearie of oommutiieation between 
the Island and the mainland, and thus making the visits of oolteetore 
easy. I^lte Counoil are of opinlcm that there dbould be no resident oh 
the island exoept the caretaker* who should be a man of proved iiottesty 
and inteirHy» and who should be armed with full powers to prevent 
uhatK^omea peesons from landing. 
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Th« IwUnM-iliMli (hows thftt the tetel reranae, OMladiag the an- 
vions yeer'e baUnee of m 14e. 4d., «m« 877 18f. 84. IHiie ie a eomeirW 
enialler antoont than wae reeeived during 1894-95, a tempotaiy delae in 
the pavitt^nt of one of the chief ileme of revenue having prevented itc 
molUBion in the annnal statement of aooonnts. From the same oauie the 
reoefpte from the invested funds of the Ooeiley bequest show a dimi- 
nation, the amount for thieyeei being £368 9i. fd., against £474 I3s 9d 
for the previous year. The rente and interest derived from the 
enmwmsnt have yielded £340, almost ezootly the same sum as that 
oMited during 1804-95. Members* subseriptions amount to £183 6a., 
being slightly in ezoess of the previous year's receipts. The ^imasn is 
gratifying in view of the teot that thie sonroe of inoome has progressively 
Miined nnoe 1883. The total expenditure has been £^ 18s. 6d?. 
leaving a oiedit balanoe of £60 98. Id. The invested funds of the eeoietr 
i?.* satiefMtory state. The total amount at the pnsent time U 
£18,148. showing an increase of £800 daring the year. With the 
exewtlon of about £000, the whole of thie sum is invmted in mortgage 
on freehold property. ’ • 

Elkctioh ov OvFicBitti KO« 1896.— Presideut—D. Petm 
M.A., P.L.S. ; Viee-presidenta— Prof. A. P. Thotnas, P.L.8.’ 
J. H. U^on; Council— G. Aickin, J. patger, W. Beiry 
ftofessor Brown, F.D., P.C.8., C. Coopor, B. A. Mackechnie, 
Poacock, J. A. Pond, P\G.8., aev, A. G. Pujrohaa. 

M.fi.G.S.Bng., T. H. Smith, J. Stewart, O.E. ; Tru$tc$$ 

B. A. Maokochnie, 8. P. Smith, P.R.G.8., T. Peooock; Sccrt- 
and Curator— T. P. Gheeseman, P.L.S.,F.Z.8.: Auditor— 
W. Gorrie. 


PHILOBOPHICAL INSTITUTE OP 
CANTERBURY, 


Fibbt Mbbtinq : Ut May, 1896. 

ProfesBor Dcndy, D.Sc,, President, in the chair. 

Papers. — 1. ** On a Hare Native Butterfly (Dodoiiidm 
helmsi), by P. Marshall, M.A. {Tramactiatis, p. SI2.) 

2. On the True Instincts of Animals,*’ by C. W. Purnell. 
(Tramactions, p. 27.) 


Sbconu Meeting : 6th June, 1896. 

Professor Dendy, D.Sc., President, in the chair. 

New Members. — W. W. Smith, L. Cockayne. 

Paper. — ‘‘On the Gall-flies of New Zealand,'* by P. 
Marshall, M.A. (Transactions, p. 216.) 


Thiud Meeting: Hrd July, 1896. 
iVofesBor Dendy, D.Bc., President, in the chair. 

New Member. — J. A. Erskine, M.A. 

Papers. — 1. On the Behaviour of Two Wells at the 
Canterbury Museum/' by Captain Hatton, F.B.S. (Transao- 
Urns, p. 664.) 

2. ** Notes on New Zealand Land Plauarians, Part II.,*’ by 
Dr. Dendy, {Transaciwne, p. 210.) ^ 

8, ** Notes on New’ Zealand Mosses,” by B. Browm. 
(Zyatisocftons, p. 631.) 

4. On a New Zealand iMd Nemertine,” by Dr, Dendy. 
{Transaetiom, p. 214.) 


PdOETH Meeting : 7th August, 1S96. 

Professor Dendy^ D.So., President, in the chair. 

New Members, — Pr^essor B, J. Scott, Dr. Lomax-Smith. 

Papert. — 1, ** Chi Magnetic Viscosity/* by B, Butherlssid, 
M.A. p. 189.) 

4S 
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2. *' Periodimeter, for Measaring Periods of Bapidly^osoil- 
fating Currents,” by S. Bntherford, M.A. 

8. "On a Deposit of Moa-bones at Kapua,” by Captain 
Hntton, F.B.S. {^i'ramactiona, p. 627.) 

4. " On the Moa-bones from Enfield,” by Captain Hutton, 
F.B.8. {Tramaetiofu, p. 646.) 

6. "On the Discovery of Moa-romainsat Biverton Beach,” 
by C. A. Ewen; communicated by Captain Hutton,. E.B.S. 
(Tramactims, p. 651.) 


Sfeoiaii Genkhai. Mektino; 2nd October, 1896, 
Professor Dendy, D.Sc., President, in the chair. 

It was decided to alter the date of the annual meeting to 
the first Wednesday in April ; also the begiuning of the finan- 
cial year to Ist January. 

Fifth Mebtino : 2nd October 1896. 

Professor Dendy, D.Sc., President, in the chair. 

New Member. — Dr. Murray-Aynsley. 

Papers. — 1. "Botes on some New Zealand Fishes,” by 
Captain Hutton, F.B.S. {Transaetims, p. 814.) 

2. "On the Habits of New Zealand Ants,” by W. W. 
Smith. {Transactions, p. 468.) 

8. " Notes on some Bocks from the Kerraadcc Islands,” 
by B. Speight, M.A. {Transactions, p. 625.) 

4. "Notes on New Zealand Molluscs,” by H. $uter; 
communicated by Captain Hntton. {Transactions, p. 819.) 

Mr. A. C. Murray-Aynsley forwarded a letter, in which he 
stated that the, black rat {Mus rariiw) was common at Opawa, 
especially daring the fruit season. He also sent a specimen, 
which was exhibited. Captain Hatton stated timt this was 
the first recorded instance of its occurrence in Canterbury. 


Sixth Mbstiho ; 6th November, 1896. 

Professor Dendy, D.Sc., President, in the chair. 

,New Mombm.—T). Berne, W. Bihns, D. B. Moljaren. 
Papers. — 1. "On tiia SimuHda of New Zealand,” by P. 
Marshall, M.A. {Tramsaetions, p, 810.) 

2. "On the Dieraniums <A New ZeMattd," by B. Brown. 

8, " A Comparison of the Magnerio Screetnng riradhoed 
by Biffeient Metals,” by j. A. Srnmie, M.A. 
p.l78.) ' ; 



Philosophical Institute oj Canterbury, 

Annual MBariNa; 18th April, 1896. 

Professor Arthur Deudy, D.8c., in the chair. 

ABBTRACT OV AkRUAL ItKrOBT. 

»«?'•« meeUng* have been held, at whhsh 

nineteen paper, wore read. In addition, two popular eoientifto loot3 

ProfeMor Dendy. The numibS 
^ yew— via.. Hlxty-Avo-^and the number of 

^'*'9 i^*’^*?***?***^ »ootion ia in a flourieliing 
edition, and hefd a snooeesful exhibition of photographs during the 

The balance sheet shows tlie total receipts to have been £69 And 
wmdituro £86 18s. 6d, This, with £41 lol 111 br^ugr^^ 
last year, leaves the institute with a credit balance of £94 12a, 6d. 

It IS proposed, during the ensuing year, to make the ordinarv moetincB 
more interesting by mi^soopical exhibitions and short addresses. * 
The report of the photographic section was read and adopted. 

OF OmcKHs FOR 1896.— Pfciirfewl— Profcssor 
V^e-presidents~Vt. W. Thomas, Dr. 

IWinTC lion. Treasurer-^ 

Uptam i. W. Hutton, P.B.S.: CottnctZ-H. B. Webb, B. M. 

Laing, &. Page, P. Marshall, P. C. Binns, and Dr. W. H 
nymeB. 

Captimi Hutton exhibited a female katipo, with nests and 
young. The voung spider differs very much from the adult, 
the abdomen being white, with four lougitudinal rows of l>la»l f 
spots, the rest of the animal yellow-brown with dark bands on 
the lem. Iho nest is a spherical bag of pale-yellowish silk 
rather less than ^m. m diameter. 

colleotsd theito Miimal. at New Brialiton .aid 

At • 1* .quirted a atioky fluid out of ita apmnenti at 

another individual, and m> oapiored it. "pinnereta at 

a miffirij&Ma. ^ than 

of & Holothurians 


OTAGO INSTITUTE. 


Fxji8T Mbbtiko : I4th May, 1896. 

Mr. A. Hamilton, President, in the chair. 

New MembetB. — Dr. B. Stuart Stephenson, Miss Browning, 
W. A. Sim, J. McLeod. 

The President announced that, owing to the resignations 
of Dr. Chilton and the Bev. Dr. Belcher, the following altera- 
tions had been made in the personnel of the Council : Pre- 
sideni — A. Hamilton ; Vice-president — Professor Scott ; Ordi- 
nary members — A. Wilson and J. B. Don. 

The President read a paper on The Forests of New Zea- 
land.*’ (Transactions, p. 147.) 

A diHcuBfiion ensued, in which Messrs. A. Bathgate, O. M. Thomson, 
T. M. Hocken, and E. Molland took part : the President replied. 

Mr. F. B. Chapman exhibited a specimen of the New Zea- 
land passion-flower in fruit. 

The President laid on tlie table, for the use of members, a 
number of copies of the catalogue of the library. 


Sbcond Mbbtino: 11th June, 1896. 

Mr. A. Hamilton, President, in the chair. 

Mr. A. Wilson exhibited and made remarks upon an egg 
of MegapodSm jpritehardi, and upon a nest, probably of the 
hedge-sparrow, in which had been buUt a nest, apparently of 
a native wren, which in its turn had been used as a dwelling 
by humble-bees. 

Professor Scott gave a demonstration of a method of 
colour-mixing by means of a modification of Maxwell's discs. , 

^ Pamrs.---1. Dr. Hocken read a paMr on ** The Etymolosgr 

of the Word < Penguin,' " producing bistoioal evidence of t£e 
derivation of the word from the Celtic pen (head) and gmn 
(white). 

The PrsBident and Mr. A. Wilson bioiighi forward an sariisrinstanbs 
of ths use of tbs word than that adduotd 1^ Dr. Hocken, and both tl»^ 
and Mr. F« B. Chapman oonsidsjrsd that the Question could not W son- 
eidsred as fintblly settled. 
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2. The Presideut read a paper on “An Inddent in the 
Karly History of Otago.” (Transactions, p. 141.) 

Dr. Uooirsn, Mr. F. R. Cbapman, and Mr. A.. Wilson tooli part iu the 
diioassion on the paper. Mr. Ohapman expressed the opinion that the 
horning of the vill^e probably took plaoe at some place south of Taiorea 
Head. 


Tbikd Meeting 1 9th July, 1896. 

Mr. A. Hamilton, President, in the chair. 

Professor Parker gave a lecture entitled “ Nataral*History 
Notes of a Trip in the * Hinemoa.’ ” The lecture was illustrated 
by a large collection of specimens from the islands visited. 
There was a brief discussion. 


PouuTH Mbkving: 13th Auymt, lH96. 

Mr. A. Hamilton. President, in the chair. 

jVsfo ilfem6er.— Horatio A. Massey. 

Mr. J . Tennant brought before the notice of the Institute 
a MS. catalogue, shortly to l)e printed, of the indigenous 
flower] ug-plants found within a radius of twenty-five miles of 
Dunedin. The catalome had been prepare<l by the members 
of the Naturalists’ Field Club, and was founded upon a similar 
list prepared and printed several years ago by the former 
Field Club. 

In the ensuiug diaoussion it was suggested that the area included in 
the operations of the club should be carefully deflneci, and that a ro^os 
of twenty-five miles woe probably too wide. 

Papers. — 1. Dr. W. S. Roberts read a paper on “ The Anti- 
toxin Treatment of Diphtheria,” prefaced by an exposition of 
t^ mneral methods of practical bacteriology, and illustrated 
^ ]^e- and tube-cultures, and by microscopic slides. 

2. Professor Porker read a pajper on *' Professor Huxley, 
from the Point of View of a Diempfe.” 


Fifth Mehting : lOtk Septen^mr, 1686. 

Mr. A. Hamilton, President, in the ohsax. 

Ifew Jlsmbers.-— George Fenwick and Thomas Hunter. 

■ 1%^.-— Dr. Hockenreada paper on “Tasman's Jottmal.’* 
p. 117.) 
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Proceedings. 


Sixth Mbktiko : 8th October, 1895. 

Mr. A. Hamilton, President, in the chair. 

The Secretary gave an account of the steps which bad 
been taken to establish a national memorial to the late Bight 
Hon. H. Huxley, and stated that a local committee had 
been formed to promote the objects of the undertaking. 

Papers. — 1. The Secretary read extracts from a letter 
addressed to him by Dr. B. W. Shufeldt, of the Smithsonian 
Institution, Washington, “ On the Affinities of Barpagomis/’ 
(Tramaciiom, p. 665.) 

2. Tlie Secretary road a paper by Mr, D. Petrie entitled 
** List of the Flowering- plants indigenous to Otago.'' {Trans- 
actions, p. 540.) 

3. The Secretary exhibited and made remarks upon an 
arrow'- worm {SpadelUt), from New Zealand waters. The pela- 
gic group of worms, Ch^tognaiha, comprising the two genera 
Sagitta and Spadella, is widely distributed^ but hitherto does 
not seem to nave been recorded in the Transactions as from 
the seas about New^ Zealand. The specimens referred to were 
taken in the tow -net off Antipodes Island, and in the plankton- 
net in Paterson's Inlet, Stewart Island, and in Norman's 
Inlet, Auckland Islands. They are closely allied to if not 
identical with Spadclla hamata, MObius. 

4. Mr. 6. M. Thomson read a paper on New Zealand 
Fisheries, and the Desirability of introducing New Species of 
Fish." 

5. The President read a paper on Notes on a Branching 
Tree-fern." (Trait sactiom, p. 622.) 


Annual Mkktinq: 12th November, 1895, 

Mr. A. Hamilton, President, in the chair. 

Abbtbact of Annual 

During the seMion six general meetings and eoven meetings of 
Counoil have been held. 

Eleven papers have been read, besides one lecture, and tevexal ex- 
hibits and demonstrations. 

Seven new members have joined the Institute, bringing the total 
vmembevshin to 107. 

Early In the year Dr. Chilton, eleeted Prealdeo.t at tbs lastannuat 
meeting, loft the colony for England, and the Coiinoil was relirctantly 
oblig^ to aooent bis resignation, as also that of the Bev. Br. Batolier, 
one of the meinhm of Counoil. In aooordanoe with the regulaUgim the 
Oounoil prooeeded to fill the vaoanoies thus eaused» and eU^ted ltr« A. 
Hmilton as President, Professor Soott as one ol the Vies* Preside 
and Messrs. A. Wilson and 2 , B. Don at ordinary members of Oouneri. 





Otago Imtitute. 

A tt>iiohitioii 1ia8 boen adopted granting the privileges of life mem* 
bemhip to alt life members of Bocleties afliHated to the New Zealand 
Xnetitute who may come to reside in Dunedin, such members to obtain 
the annual volume of Transactions from the societies of which they 
were originally life 'members. Tho resolntion was communicated to 
the affiliated sooioties, with a request for reciprocal action, and severid 
favourable replies have been received. 

The Council has heard with great satisfaction that arrangements 
have boen made by the Government for the publication of a new ** Flora 
of New Zealand,'* under the ecittorHliip of Mr. T, W. Kirk, F.L.S. 

The Council has nominated Mr. William Mitten, of Hurstpierpoint, 
Sussex, as an honorary member of the New Zealand Institute, and has 
again nominated Mr, Barnes MoKerrow to vote in the election of Go- 
vernors. 

The Council has voted a sum of money towards tho systematic ex* 
amination of tho Otago Harbour and the neighbouring bays, with the 
view of furthering the estabUshment of a fish-hatohing station. 

The balance-sheet shows the total receipts of the year to be 
ii87 2s. 6d., making, with the balance from last year, £11 1 15s. Sd. Tbo 
expenditure for the year is £61 10s. 5d., leaving a credit balance of 
£80 4e. lOd. 

Elkction of Officers for 1896. — Bi^esident — A. Hamil* 
ton; Vice-memUyits-^Q, M. Thomson, F.L.S., J. S. Tennant, 
B.Sc. ; Urn, Secretary — Professor Parker, P.B.S. ; Hon, 
Treasurer-^, B. Don, M.A. ; Other members of Council — 
P. B. Chapman, T. M. Hocken, F.L,8., A. Bathgate. E. Mel- 
land, Professor Scott, M.D., A. Wilson, M.A., J, McLeod;^ 
Hon, Auditor — D. Brent, M.A 

Tho President delivered an address on ‘^The Bise and 
Progress of our KnoAvledge of the Oceanic Areas and their 
Zoology/* {Transactionet p. 163.) 

The following resolution was carried unanimously : ** That 
this Institute desires to offer, its sincere congratulations to 
Or^ John Murray on the completion of the 'Challenger* 
Reports, an event of the hrst scientific importance with whioli 
bis nanle will always be honourably and gratefully associated.’* 



HAWKE’S BAY PHILOSOPHICAL INSTI- 
TUTE. 


Fihbt Mrbtino: 18th May, 

The President, J. W. Carlile, M.A,, in the chair. 

The President read an address On several Matters of 
interest arising out of the Progress of Science during the Past 
Tear, with Notices of the fJhief Men of Bcienco deceased 
during that Period.** 


Hbcond Mretimg : 10th June, 1896. 

I'he President in the chair. 

— 1. The Zoda or Thodawar Tribe of Madras, tuid 
their Funeral Customs, " by A. R. W. Lascelles. 

2. ** Bimetallism,*' by W. F. Howlett. 

3. " A Census of the Slips which occurred in this Die* 
trict during the Rainy Season of 1894^,’* by H. Hill, B.A., 
F.G.S. (Tramaotione, p. 666.) 


Thikd Mrbting : 16th JiUy, 1896. 

The Vice-president, II. H. Pinckney, B.A., in the chair. 

Papers, — 1. I'lieiiiimsceiices of the Tin*mines of Cornwall 
Seventy Years ago," by Rev. W. Colenso, F.R.S., F.L.8. 

2. The Coinage of England under Charles I,,*' by H. M. 
Lund. 

3. Ruapehu,** by H. Hill, B.A., F.G.S. {Transactwm, 

p. 681.) 


Foubth Mbbtino : I8th Auyust, 1896. 

The Vice-president in the chair. 

Paper#,— 1. Bird-life on a Bun," by H. Guthrie-Smith. 
(Transactions, p. 867.) 

2. Native Names of Places," by Taylor WliiCe. 

8. The Ceremony of Bahui,*’ by Taylor White, (2Voit#- 

aetton#, p. 6i.) 
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Fifth Meeting : 9lk September ^ 189/}, 

Mr. J. W. Craig in the chair. 

Mr. H. Hill, B.A., P.G.S., gave an address on Univer- 
sity Extension in Now Zealand.*' 


Sjxth Meeting: -^let October, 1896, 

The Vice-president in the chair. 

Papera, — 1. ** Pond Spiders/' liy Taylor White. 

2. “ A Hunting Spider," hy Taylor White, 

3. “ Rats Nesting in Trees/’ by Taylor Wliite. 

4. “ The Moa and the Maoris/’ by laylor White. 

5. " Description of Throe New Feriis/’ by Rev. W. 
(Alonso, F.R.S. (Transactions, p. 618.) 

6. “ New Zealand (Ji 7 ptogainH/’ by Rev. W. Oolenso, 
F,R.8. (Tranaactiom, p. 616.) 

7. **New Zealand Plm!Ogains/’ by Rev. W. Colenso, F.R.S. 
{TrannaoUons, p. 591). 

The Rev. W. Oolenso, F.R.S., F.L.S., gave an interesting 
address on ** 4 Vntarciic Exploration/* narrating his recollec- 
tions of the Ross expedition, only one inoinber of which (Sir 
J. D. Hooker, F.R.S.) still mirvives. 


Annual Meeting : 9th March, 1896, 

Abstbact ok Annual Ukpout. 

Six ordinary ineotingi were held, and were well attended. The 
Bamber of {Mbpers rt^ad wae eeventeen. Tlie Council regret a further de- 
oreaee in too meiDbenuliip, whioh now etande at eighty. Twelve voluraei 
have been added to the library. The Oonncil has heard with regret of 
the death of Mr. F, H. Meinertsbagen, who was for many yeare an 
•nergetio member of the Institute, and a generous benefamr of the 
llbn^. The Qouneil also resret that sinoe Uie termination of the year 
Ihe Institute has lost an old and valued member in the person of Mr. 
H«8.Tiflen. 

The balance-sheet showed a total receipt of 887 8s. Pd., inolnding £9 
balanoe from previous year; while the expenditure was 884 18s. 9d., 
teving a balanoe in hand of 82 18s. 

Elbotiok ok OFFiq«»8 poB 1896. Rev. W. 

CkdehaOi F.L.8,, 4c.; Vm-pmidmt—T, C. MofHre, 

Cbtmdtf-J. W. Craig, H. HUl, B.A., F.a.S.; i\ 
fiuDa^riBS, J. 8. Large» Dr. Milne-Thomson, T. WfaitcdiaVr ; 
jSb»l, Senrdtofy~W. Dinwiddie ; Ban, Ttemurer-^, White ; 

Orerar. 



NELSON PHIL080PHI0AL SOOIBTY. 


Fikbt Meetino: lOih September, IH96. 

The Bishop of Nelson, President, in the chair. 

Dr. J. Hudson read extracts from an article upon *‘Th6 
Anti-toxin Treatment of l>iphtheria.'* 

Exhibits. — (1.) Specimens of Ilymenophylltm montawum 
and Linchaya viridis, from Blind Bay, by Mr. B. I. Kingsley. 
(2.) Specinien of bass (?), caught at MoUteka, by Mr. l£>ffat. 
(3.) Star-fish, by the Curator. (4.) Fruit-bat, from Mauri- 
tius. (fi.) Black New Zealand rat, caught in Nelson. 
(6.) Australian roller {Enrystofaus vacificus), from Nelson. 
(7.) Planchonia qmrcicoLa, scaio-blignt new to New Zealand, 
^scoverod at Stoke by B. 1. Kingslev. (6.) Portions of moa- 
lH>nes, found on papa rock at Sherry. (9.) CryStalUised 
quartz, from Mr. Hodges. 


Annual Meeting : ISih Jamtaty, 1B96. 

The Bishop of Nelson, President, in the chair. 

Abstiuot 09 Annual Bnpobt. 

The report stated that, although lew meetinin ware held, intecesttng 
facts and valuable Information bad. been colleoted during the eear. 

The balance-sheet showed a total receipt of g29 Us. 11a., Inclusitre 
oi £11 15s. dd, brought forward Irom the previous year; while ihe.tx- 
penditure yras £11^ ds. 3d., and the balance in hand £14 7s. 0d. 

Election of OmcEBs fob 1896.~Prasidcnl— The Bishop 
of Nelson; Vm-presidente^.K. 8. Atkinson, F.L.S., and Dr. 
W. J. Mackie ; L. Boor, Messrs. E. Lukins, 

W, P. Worley, J. G. Bartell, and J. Holloway ; JSbit. Seerekm 
“B. I, Kingsley ; Treasurer-^v. J. Hudson ; Curatar-^M* U 
Kingsley ^ Assistant iCwrotor — Lukins. 

Papere.^h ** Bemarks on the Governmenti of Now 
Zeala^ Institute," by A. S, Atkiitison, ElaGL . * v , 
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3. ** Zoological Notes,’* by R. I. Kingsley. (Transactions, 

8. Botanical Notes," by R. I, Kingsley. (Transactions, 
p. 6870 

Exhibits. — (1.) A large collection of New Zealand insects, 
collected by Mr. John Thomas, of Weiinea West (now ninety- 
eight years of age). (2.) Stuffed specimen of Batins philips 

e nsis, by Mr. J . F. Kitching. (3.) Pour marine shells, from 
auritiuB, by Mr. A. H. Patterson* (4.) Stuffed specimen of 
Cape^pigeon, by Mr. Martin. (6.) One hundred facsimile 
casts of stone implements of North American Indians. (6.) 
Set of twelve volumes of publications of Bureau of Ethnology 
of United States : the two latter presented by the Smithsonian 
Institution, Washington. (7.) Pair of young emus, hatched 
in Nelson (purchased). 
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App$ndw. 


BBMABK8 ON THE WEATHBB DOBING 1896. 

jANiiABT.— Showery in early part of month in North and over oontm, 
bat fine latter part, with N.B. and N.VV. winds. Fine weather in South* 

FssBtrAB7.— Fine weather in North ; a wet month over centre ; and 
heavy rain in South in early and latter part of month. 

MABOH.>-Fine weather generally, except heavy rain in South, ohiefly 
from S.W. 

APKUi.— Fine in North ; over centre heavy rain in middle of month, 
oaueing Soods ; wind S.E. In South changeable and unpleasant weather, 
with strong winds and fogs. 

Mav.— A n excess of rain tiiroughout, and unpleanant weather ; and 
heavy snowfall in South. 

JuNE.-^-Very heavy rainfall generally, with strong N.W. and S.W. 
winds ; fogs and hail over oentre ; and snow in South. 

July.— Heavy rain generally, with storms from S.W. in North, and 
frequent hail and fog ; and severe snowstorms in South. 

August.— Fine weather, but showery over centre, with strong N.W. 
winds and frequent hail ; rather finer in South. 

Skptembbb.— Heavy rain in North and strong N.W. and S.W. 
winds and thunder ; rather finer over centre, but with fresh N.W. winds 
and thunder ; fine in South. 

OcTOBKB.— Generally showery, with intervals of fine weather and 
strong N.W. winds over centre. 

Novbmbsr.— The rainfall this month over the average, and generally 
unpleasant weather. 

Deobmber.— A very fine pleasant month generally, although rather 
showery in South ; strong N.W. winds over oentre. 


Eahthquakkh reported in Njbw Zraland daring 1896. 

■TTT! 


PXiAOB. 


Gisborne 

Napier 

Taupo .. j 
New Plymouth; 


nil 


I 


Palmerston N. 
Feilding 
Masterton . . 
Wellington .. 
Lincoln . . i . . 
Greymouth .. } 18* 
Dunedin ; .. i 


Ai 


17 


87 


3,30 


17,* 81*. . 
|l7.*21*i . 

84 


ir 

17,*21*| 

8* 

17,81 

5* 


IS 


n* 

12,86* 




|89* 


8 

S 

2 

18 


; I 
2 


:.fi 


KoTE.x^The figures denote the day of the montlb on whLoh one or more 
shocks were felt. Those with the asterink affixed were desqrfiMd 
ee emort. The remainder were only slight tremonh end no dookd 
etoaped rmrd at most statio&i, there bemg no inetruiaental means 
employed for their detection* Theee tehlqe are theretee ae* relWile 
se far as indicating the geographfoat di^btttton cd the elmeks. 
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OSDINABT MBMBBB8. 


WJBbUNOTON PHlIiOSOPHlOAL SOOlETy. 
Life-membeni.'i 


Adauis, Dr. 

Allen, h\ 

Anson, Dr. 

Atkinson, A. B. 

Atkinson, A. S., Nelson 
Baldwin, P. £. 

Barnes, B. J. 

Baron, J. Suckling 
Barraud, W. F. 
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Barton, W. 

Batkin, 0. T. 

Beetham, 6. 

Beetham, W. M. 

Bell, B. D. 

Bell, H. D. 

Best, E., Hadfield 
Blair, J. B. 

Bold, B. H., C.E., Napier 
Bothamley, A. T. 

Brandon, A. de B. 

Brown, W. B. E. 

Buchanan, John, F.L.S.’^ 
Bnller, Sir W. L., K.C.M.6.. 

D.Sc., F.B.S. 

Caldwell, B. 

Campbell, J. P. 

Chapman, Martin 
Chappie, Dr. 

Chodleigh, B. B. 

Cohen, W. T. 

Colenso, W., F.B.B,, F.L.S., 
Ac., N^er 
Connal, E. 

Davy, Dr, T. G., Kumara 
Dawson, B, 

Denton, George 
Drew, 8 . H., Wanganui 
Elliot, Major E. H. J. 

Evans, W. P., M.A., Ph.D. 


Ewart, Dr. 

Farquhnr, H. 

Ferard, D. A., N^ier 
Ferguson, W., C.E. 

Field, H. C., Wanganui 
Fraser, F. H. 

Freeman, H. J . 

Gillespie, C. H. 

Gordon, H., F.G.S. 
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M.D. 
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Lut of Members. 771 


Ijambert, T. 8. 

Lee, H. M. 

Lee, B. 

Liffiton, E. N., Waiigauui 
Litchfield, A. J., Blenheim 
Logarii, fi. F. 

Lomax, H. A., Watiganui 
Mackenzie, F. Wallace, M.B. 
Malcolm, Mine J. 

Merchant, J. W. A. 

Martin, I>r. A. 

Maakell, W. M. 

Mason, Thomas, Hutl 
Maxwell, J. P., M.Inst.O.E. 
McBougall, A. 

McKay, Alexander, F/t-S. 
McIjeo<i, H. N. 

McWilliom, Bev. W., Otaki 
Mestayor, 11. L., M.Inst.O.E. 
Molineaux, B. M. 

Morison, C. B. 

Murdoch, B., Wanganui 
Naim, C. J., Hawke's Bay 
Newman, Alhwd K., M.B., 
M.B.C.P. 

Ogg, Bev. G. B. 

Orr, Bobert 
Fork, B. G.« 

Pearce, E. 

Pharozyn, C., Wairorapa 
Pborazyn, Hon. B., F.B.'Q.B. 
Phillips, Oolemwi 
Pierora, 0. H. 

Pollen, Hugh 
Pollen, Dr. 

Powles, C. P, 

Poynton, J. W. 


Prendergost, Sir J., Chief Jns* 
tice 

Beid, W. 8. 

Bichaidsou, G. T. 

Bowse, Bev. W., Grey town 
Boy, B. B., New Plj'mouth 
Butherfnrd, A. J. 

Butherfurd, W. Q. 

Samuel, E. 

Schaw', Major-General, O.B., 
B.E. 

ihincox, W. H., Otaki 
Sinclair, J. 

Skerman, Dr. Sydney, Morton 
Skey, W. 

Smith, C. O’Hara 
Smith, Charles, Wanganui 
Smith, S. Percy, F.E.G.8. 
Stewart, J. T., Wanganui 
Btowell, H. M. 

Stuart, A. P. 

Tait, P. W. 
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Talimt, Dr. (J. 
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AUCKLAND INSTITUTK. 
['Benonucy and life inemlMn.J 
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